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1. INTRODUCTION

The purpose of this document is to provide guidance for the environmental
monitoring required during the DOE LIMB Demonstration Project Extension. This
document is required under the terms of the Cooperative Agreement between the
Department of Energy and Babcock and Wilcox Company. The DOE project is an
extension of an ongoing EPA Limestone Injection Multistage Burner (LIMB)
Demonstration. Equipment for this extension is presently being instalied at
Ohio Edison’s Edgewater Power Station in Lorain, Ohio.

The DOE project, as an extension to the EPA LIMB demonstration project,
will provide funding to allow investigations of various coals and sorbents,
thus extending the technoiogy data base. A second DOE LIMB extension activity
is the Coolside Demonstration, which injects sorbent directly into the flue,
downstream of the air heater just prior to humidification. For this DOE
activity, it is necessary to have the humidifier designed in the EPA LIMB
project in operation. The original intent of the EPA humidification effort
was to install the humidifier into an existing flue, however, in an effort to
assure uninterrupted boiler operation, it was decided to place the humidifier
in a bypass duct which can be isolated in the event of start-up problems. The
DOE project will provide the bypass. Hence, there will be overlap between the
EPA humidification work and the DOE project. Please see Appendix I of this
document for further information on the process description.

1.1 PURPOSE
The purpose of the Environmental Monitoring Plan is to:
1. Produce documentation to ensure that demonstration project impacts
do not violate applicable standards;
2. Develop a data base to clarify environmental problems related to the
LIMB extension technology; and
3. Provide information for future replication of LIMB technology.

1.2 APPROACH

Environmental and human health issues raised by the LIMB Extension
Demonstration project were broken down into four broad areas for monitoring
and analyses, 1) air, 2) wastewater, 3) solid waste and ground water, and
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4} worker health and safety. Monitoring results from these areas will be
submitted in unified gquarterly and annual reports. Quarterly resource
requirements, including travel, sample collection, and analysis and reporting
are included for each broad area.

A1l of the specific environmental and work health and safety parameters
to be measured, the point of measurement or sample collection, the frequency
of measurement, and quarterly resource requirements for each broad area have
been summarized.

An additional option that may be exercised during monitoring is the
impiementation of poilutant screening methods. The ambient air and wastewater
discharge streams would be periodically screened for other pollutants that may
be present as a result of the project. A screening method would be performed
on each of these two media after each fundamental change in operation, such as
the injection of a different sorbent type. Enough samples would be collected
and analyzed to determine which pollutants are important for additional
monitoring, and to develop a rationale for terminating monitoring for those
pollutants that are not significant. An example of such screening is the use
of ambient air monitoring canisters that could then be analyzed using the
procedures currently in place for EPA’s Nonmethane Organic Compound (NMOC)
monitoring network. Pollutant screening is not included in the resource
requirements section of the plan.

1.3 SCHEDULE

The project is divided into four phases: pre-construction, construction,
operation, and post-operation. Pre-construction (baseline) monitoring data,
which was collected during Phase I of the EPA LIMB Demonstration Project, will
be used as pre-construction monitoring data for the DOE LIMB Extension for
most media. For ground water, pre-construction monitoring at the disposal
site may be necessary, if no data are currently available.

The modifications to install the LIMB technology are expected to have
minimal environmental impacts and thus, construction monitoring is not
recommended. Some monitoring will be necessary during construction in order
to establish a baseline against which the results of operational monitoring

ALEOS] 1-2
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can be compared. Environmental monitoring of all media will be conducted
during the operation phase. Post-operation monitoring will not be necessary
except for ground-water monitoring in the vicinity of the ash disposal site.
Once the results have stabilized, post-operation monitoring will be
discontinued.

Equipment is now being installed at the Edgewater facility for the DOE
funded portion of the project. Start-up of the humidifier is scheduled for
the first week of August, 1988, followed by completion of the EPA LIMB
testing. The OOE LIMB Demonstration Extension covers a period of 43 months,
culminating in four months of Coolside Demonstration Testing, followed by 14
months of DOE LIMB Demonstration Testing, with a total of three coals and four
sorbents.

1.4 REPORT ORGANIZATION

This document is organized as follows: Section 1.0 is the Introduction
and Section 2.0 is the Summary. Air, wastewater, solid waste and
ground-water, and worker health and safety monitoring requirements and
recommendations are summarized in Sections 3.0, 4.0, 5.0, and 6.0,
respectively. Section 7.0 presents data management and reporting
requirements, and Section 8.0 summarizes total resource requirements for each
broad environmental and worker health and safety area. Finally, Appendix A
contains the environmental impact review for the LIMB Demonstration Project
Extension required by NEPA, and Appendix B contains copies of test metheds for
wastewater, ground-water, and solid waste monitoring.

ALEOS] 1-3



2. SUMMARY

This section presents, in tabular form, a summary of the specific
environmental monitoring that will be performed during operation of the DOE
LIMB Demonstration Extension Project.

Parameters that must be monitored during the DOE LIMB Extension, and the
additional monitoring recommended by this plan are listed in Table 2-1.
Parameters common to both EPA LIMB and DOE LIMB Extension are identified. In
general, monitoring that is common to both projects are the compliance
monitoring required by Ohic EPA, and tests for which baseline values must be
established,

Measurement points, sampling frequencies, and resource requirements are
also presented in Table 2-1. Resource requirements are presented on a
quarterly basis. [Initiation costs for establishing reporting programs are
covered in the quarterly estimates. However, the costs for implementation of
screening methodologies are not inciuded in these resource requirements.

To assist the reader in understanding the following sections, the
location of the tEdgewater plant in Lorain, Ohio is presented in Figure 2-1.
Also, a plot plan of the Edgewater plant is presented in Figure 2-2.

ALEOSE 2-1
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3. AIR MONITORING REQUIREMENTS AND RECOMMENDATIONS

The air monitoring recommendations of the Environmental Monitoring Plan
(EMP) for the LIMB Extension and Coolside projects include specifications
for point source emissions, fugitive dust emissions and ambient air
concentrations.

The DOE Environmental Monitoring Plan recommends some of the same
monitoring (at the ESP cutlet only) that will be performed for the test
program. Therefore, rather than duplicating sampling efforts, the
Environmental Monitoring Plan will evaluate appropriate data from the test
program and separately report results in the Environmental Monitoring Plan
format. No air monitoring in addition to that already being performed for
the test program, is recommended. However, additional data analysis,
reporting and ambient air modeling is recommended.

As part of the experimental test matrix, the DOE LIMB Extension and
Coolside projects will include continuous monitoring for NOX, s0,, C0, CO
02, and THC, as well as particulate loading and particle sizing
measurements. A1l of these substances will be collected both at the ESP
inlet and ESP outlet.

2’ 2’

3.1 POINT SOURCES

The Edgewater facility has two point sources. One source is the stack
for Unit #4, which is the unit that is being used in the demonstration. The
other source is the stack shared by the other two boilers.

3.1.1 Compliance Monitoring

Compliance monitoring is currently required by the Ohio EPA for
Unit #4, as specified in their air permit. The permit was recently
re-issued on November 6, 1987.

Compliance monitoring is conducted for opacity, particulates, and coal
composition. A coal sample collected as the bunker is loaded each day is
analyzed daily, and sulfur dioxide emissions are calculated based on the
sulfur content of the coal. A stack test for particulate matter is required
once every three years. Opacity is monitored continuously by an in-situ
opacity monitor. Permit requirements for compliance monitoring are
summarized in Table 3-1.
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TABLE 3-1. SUMMARY OF CURRENTLY REQUIRED AIR COMPLIANCE MONITORING

Permit? p
Substance Level Frequency Averaging Monitoring Duration
{(1b/MMBtu) of Monitoring Approach Method {yrs)
30 day Analysis
b weighted, of a daily c
SO2 3.4 Daily rolling coal sample 3
average
Opacity 20%° Continuously 6 minute In-situ 3
block opacity
average monitor
Once Average of EPA
Particulate 0.1 every 3 3 one hour Reference 3
Loading test runs - test runs Method 5

a1b/MMBtu = pounds of pollutant emitted per 106 Btu actual heat input.
b30-day weighted, rolling average.

a daily composite sample of the coal to be burned each day is collected
according to ASTM D2234. The sample is analyzed for ash, sulfur and heat
content according to ASTM D3174, D3177, and D3015, respectively. The 502
emission rate is calculated from this analysis for each day, and a 30-day
rolling weighted average SO2 emission rate is calculated for each day.

dThe air permit is granted for 3 years.
®up to 60 percent opacity is allowed for a duration of up to six minutes per

hour. This regulation is applicable during start-up, once the flue gas
temperature reaches 250°F at the ESP inlet.
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Although PM monitoring is already required by the State air permit, the
frequency of monitoring will be increased to once every three to six weeks
(i.e., for each set of new test conditions) for the EMP. Opacity monitoring
and coal sampling will continue as before.

3.1.2 Supplemental Monitoring

Supplemental monitoring will be conducted for particulates, leO’ SOZ’
NOX, and CO. The location, frequency, method, and duration of these tests
are presented in Table 3-2. These substances were included either because
they are regulated by the State air permit or because they are criteria
pollutants under the National Ambient Air Quality Standard (NAAQS). Also,
COZ and O2 will be monitored to aid in the interpretation of the SO NOX,
and CO results.

The test matrix for the LIMB Extension and Coolside projects already
includes monitoring for these parameters. Thus, the supplemental monitoring
data would be obtained from the test program and reported separately in the
EMP quarterly and annual reports.
3.1.2.1 Rationale for Substances To Be Monitored. Emissions from
Boiler #13 (Unit #4) are expected to decrease for SO2 and NOx and increase
for particulates. CO, PMIO, and NOx are also expected to be affected.
Expected plant emissions were calculated in the Environmental Information to
Fuifill NEPA Information Requirements for the DOE LIMB DEMONSTRATION PROJECT
EXTENSION report dated May 20, 1987 (Appendix I).

Left uncontrolied, SO2 emissions would increase during the LIMB
Extension project due to use of coal with a higher sulfur content. However,
the LIMB and Coolside technolegies are expected to reduce uncontrolled SO2
emissions below the controlled 502 emissions that occur when low sulfur coal
is used with the existing control technology (ESP).

Since LIMB and Coolside technologies reduce 502 emissions once the coal
has been combusted, another approach other than that required by compliance

2}

testing will be necessary. The compliance approach is based on the coal
sulfur content, and not an analysis of the flue gas. The recommended
approach is continuous monitoring of the flue gas from Boiler 13. This
monitoring is already included as part of the test plan for the LIMB
Extension and Coolside test programs.
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Additional monitoring will be necessary to document particulate matter
emissions. Opacity is required for compliance, but is not directly
correlatable to particulate loading. Furthermore, the Method 5 testing
requirement for compliance is infrequent (once every three years). A
recommended approach, therefore, is to increase the frequency of the Method
5 testing to one series (three test runs) for each test condition
(coal/sorbent combination) approximately every 3 to 6 weeks. This will be
the frequency used for Method 5 testing for the test program. On-site
particulate analysis is also recommended for a quick turn-around of results,
This allows for more complete reporting of the emissions monitoring results.

NOx emissions are expected to be reduced during the LIMB Extension and
Coolside programs. During the LIMB program, the existing B and W circular
burners were replaced with 1ow-N0x B and W XCL burners.

The addition of the sorbent is expected to change the particle size
(PMlo) distribution of the particulate emissions. The pulverized lime may
increase the fraction of fine particulate or poorer ESP performance may
increase the fraction of larger particulate passing through the ESP. It is
uncertain which will be the dominant factor.

CO emissions are expected to increase due to the ]ow-NOx burners.
Low~NOx burners use staged-air combustion which typically result in higher
unburned carbon levels.
3.1.2.2 QA/QC Program. The quality assurance/quality control program will
ensure data quality and completeness. The QA/QC program for the LIMB
Extension and Coolside test programs will be followed. The QA/QC data will
be reported along with the respective emissions data in each quarterly
report.

Prior to the test program, the CEM’s will be certified according to
Performance Spécifications 2 and 3 of the New Source regulations to
establish that the drift and relative accuracy of the instruments are within
prescribed Timits. CEM instruments will be calibrated daily, and a daily QC
check performed.

For particulate matter sampling, QA/QC procedures will include
adjusting the acetone fraction results for the acetone blank and weighing to
constant weight (to the nearest 0.1 mg) until three weighings are within
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0.5 mg, or one percent of total weight less tare weight. Also, during
sampling, isokinetics will be maintained at 100 + 10 percent, the filter
will be maintained at a temperature of 248%F + 25, and the flue gas exiting
the ice bath will be maintained below 68°F.

QA/QC procedures for particulate size distribution include those for
particulate sampling. In addition, the filtering substrate will be
evaluated for weight gain reactions with the flue gas (such as 502) and
trials runs will be performed and checked for evidence of particle bounce,
re-entrainment and overloading.

3.2 FUGITIVES

Fugitive dust at the Edgewater plant can be generated from the plant
roadway and parking areas, coal storage pile, coal material handing, ash
material handling and ash disposal site. Due to the greater volume of ash
generated, additional fugitive dust may be generated during ash handiing.
3.2.1 Compliance Monitoring

Existing permits regulate fugitives from plant roadways and parking
areas, coal storage pile, coal material handling, ash material handling and
the ash disposal site. Compliance regulations are summarized in Table 3-3.
Ambient air monitoring by the plant is not required by Ohio EPA and was
discontinued by Ohio Edison in 1986.
3.2.2 Supplemental Monitoring

Supplemental monitoring for fugitives is not considered necessary since
impacts are expected to be minimal. Existing procedures are expected to
control any additional fugitive dusts that may be generated by ash material
handling.

The sorbent unloading operation for the test program will be pneumatic,
and will include a fabric filter on the silo to contrel emissions during
unloading. Thus, no additional fugitive dusts are expected from this
operation.

Vehicular emissions (CO, hydrocarbons, and NOX) were calculated for the
additional traffic for transportation of construction material, coal,
sorbent and ash, and impacts to ambient air quality were found to be minimal
(see Appendix I). These effects are not considered significant enough to
require supplemental monitoring.
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TABLE 3-3.

SUMMARY OF FUGITIVE COMPLIANCE REQUIREMENTS

Source

Control Methods

Plant Roadways and
Parking Areas
{Paved and Unpaved
Surfaces)

Coal Storage Pile
to Stationary Conveyor
Stacker Bulldozer

Coal Material Handling
(coal unloading, con-
veying and transfer
equipment

Ash Material Handling
(flyash conveying,
storage silo and Toad-
ing equipment)

Ohio Edison Ash Dis-
posal Site (bottom ash
and flyash trucks)

1.
2.

3.

Sweeping and flushing of paved surfaces.
Watering or chemical treatment.

Cover trucks and water-wash vehicle wheels.

Application of water or dust suppression chemicals

minimize or eliminate visible emissions. Applied

as needed.

1. Enclosed coal carrying conveyors and transfer
points,

2. Routine inspection and repair of enclosures.

1. Flyash watering system operated continuously
during truck/loading.

2. Use of flexible chute for tank trucks.

3. Covering of flyash trucks.

4. Water-washing flyash off of truck wheels

5. Operation of equipment to minimize fugitive
dust.

1. Applying water to ash at the generator site.

2. Seeding and covering of stored ash.

3. Vehicular traffic speed of 5 to 10 miles per
hour.

4. Treatment of unpaved entrance and service roads

once every 3 weeks as a minimum.

ALEOS]
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3.3 AMBIENT MONITORING

Ambient air concentrations of pollutants vary due to several factors
including point source emission rates and characteristics, fugitive
emissions, and meteorology.

3.3.1 Compliance Monitoring

The Edgewater plant is under the jurisdiction of the National Ambient
Air Quality Standards (NAAQS). Regulations exist for SOZ, €0, TSP, NDX,
photochemical oxidants (ozone) and lead, and are summarized in Table 3-4.
The Edgewater plant is located in a designated attainment area for SOx
emissions and a secondary non-attainment area for TSP.

Ambient air monitoring for compliance purposes is conducted by the
State according to its State Implementation Program {SIP). The Edgewater
plant conducted several years aof ambient monitoring, but ceased this
monitoring at the end of 1986.

3.3.2 New Requlations and Impact

Effective July 31, 1987, ambient air quality monitoring requirements
for PMlo (particles less than a nominal 10 micrometers in diameter) were
established.

3.3.3 Supplemeptal Monitoring

No additional ambient monitoring will be necessary for the LIMB
Extension and Coolside demonstration projects. Since 502 and NOx emissions
from the point source are expected to decrease during the test program, the
cost of supplemental ambient air monitoring does not appear to be justified.

It may be as effective to estimate the impact of 502, NOx, C0 and
particulates on ambient concentrations by using a dispersion model. The new
PM10 regulations will be addressed using Method 5 test results, coupled with
particle size distribution results. Ohio Edison conducted ambient
monitoring from 1983 to 1985 for SOx and NOx and from 1983 to 1986 for TSP.
Also, stack test data exist for the same ambient monitoring period.

New stack test data will be compared to existing stack data to make
conclusions regarding the resultant ambient concentrations. Using these
data to establish baseline ambient levels, changes in the ambient
concentration during the test program will be estimated using dispersion
models.
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TABLE 3-4. SUMMARY OF NATIONAL AMBIENT AIR QUALITY STANDARDS (NAAQS)

Maximum 24-Hour Concentration Annual
Not to Be Exceeded More Than Arithmetic
Substance Once Per Year, uq/m3 {(ppm) Mean, uq/m3 {ppm)
s0, - primary 365 (0.14) 80 (0.03)
- secondary 1,300 (0.50)
(Maximum 3-hour
concentration)
PM - primary and secondary 150 50
CO - primary 10,000 (9)
(no secondary regulation) (8-hour average)

40,000 (35)
(hourly average)

Ozone - primary and secondary 235 (0.12)

(hourly average)
NOx - primary and secondary 100 (0.053)
Lead - primary and secondary 1.5 (maximum

arithmetic mean

averaged over
calendar
quarter)
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Radian will perform the dispersion modeling calculations. Costs

presented in Section 8 include dispersion model calculations for each
quarter.
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4. WASTEWATER MONITORING REQUIREMENTS AND RECOMMENDATIONS

This section discusses the requirements and recommendations for
sampling and analysis of existing plant wastewater outfalls during the
demonstration project. The outfalls that must be monitored and compliance
and supplemental monitoring requirements are identified. Timing of the

suppiemental monitoring is discussed, and necessary QA/QC procedures are
outlined.

4.1 PLANT WASTEWATER DISCHARGES

The wastewater discharge points at the tdgewater Power Generation
Station are shown in the water balance diagram in Figure 4-1. The
wastewater outfalls and intake structures are listed below:

1. Qutfall 001 - consists of condenser cooling water and discharges
to Lake Erie;

2. Qutfall 002 - consists of intermittent stormwater runoff from the
fuel tank spill containment basin area, and also discharge- ‘o
Lake Erie;

3. Outfall 601 - discharges secondary ash pond effluent. OQutfall 601
consists of all major pltant wastewater streams and storm water
runoff, including runoff from the truck loading and unloading
area. This outfall will contain any additional effluents as a
resuit of the LIMB Demonstration Project Extension and discharges
to the plant water intake channel;

4. Outfall 606 - consists of intermittent boiler blowdown discharge
and drains to the Outfall 001 tunnel.

4.1.1 Compliance Monitoring

The current National Pollutant Discharge Elimination System (NPDES)
permit was issued by the Ohio EPA to Ohio Edison for discharging wastewater
from the Edgewater Station. This permit requires wastewater monitoring at
Outfalls 001, 002, 601, and 606, in addition to the monitoring of two intake
points (801 and 802). A summary of current monitoring requirements imposed
by this permit on each discharge point is presented in Table 4-1. Compliance
monitoring on the outfall that will be impacted by the demonstration project
(Outfall 601) includes flow estimation, total suspended solids, and pH
sampling and analysis twice per week; and total phosphorus, oil and grease,
and arsenic monitoring required on a monthly basis.
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4.1.2 Future Requiations and Impacts

To date, the Ohio EPA is not considering future wastewater discharge or
water quality regulations that would impact monitoring of any of these
outfalls during the demonstration project.
4.1.3 Supplemental Monitoring

Large quantities of sorbent chemicals will be injected into different
parts of the boiler during the demonstration project. These chemicals may
include hydrated calcitic lime, hydrated dolomitic 1ime, calcitic limestone,
and dolomitic limestone. Therefore, additional sampling and analysis is
recommended of Qutfall 601 wastewater. Calcium Tevels will be monitored,
and more frequent pH monitoring will be performed. This supplemental
monitoring is recommended to assess the impacts of:

1. The addition of 44 percent Ca0 to the existing 1,000 GPM
wastewater stream from the ash handling system hydraulic
exhauster;

2. Additional Time contamination from the truck unloading area during
area washdowns and storms; and

3. Non-contact cooling water discharges from the new sorbent feed
pump compressor and fluidizing air refrigerant dryer, which may
contain lime and limestone contaminants.

In order to establish a baseline data set, supplemental monitoring
should begin during the current construction phase. Substances to be
tested, test methods (EPA storet numbers), sampling frequency, and duration
for supplemental operation monitoring are presented in Table 4-2.

Section 4.2.1 discusses supplemental monitoring during the construction
phase of the project.

4.2 TIMING

Supplemental wastewater monitoring will be performed in two phases:
construction monitoring and operation monitoring. Because construction of
equipment for the LIMB Extension Demonstration and Coolside Technologies is
now underway, no pre-construction monitoring will be possible under this
plan. Some pre-construction monitoring has already taken place, and those
data have been obtained under the current NPDES permit. Additionally, no
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post-project monitoring in addition to the current NPDES requirements is
anticipated. However, the resulis of operation monitoring will clarify the
need, if any, for post-project monitoring.
4.2.1 Construction Monitoring

Supplemental monitoring during the construction phase of the
demonstration project will be limited to a composite of weekly grab samples
of OQutfall 601 wastewater, which will be split inte two samples, each one
analyzed for total calcium (EPA storet number 00916). This analysis,
performed using routine laboratory titrametric glassware, will establish a
baseline lime/limestone contamination level in Outfall 601 wastewater.
4.2.2 Operation Monitoring

Supplemental monitoring recommended during the operation phase of the
demonstration project is presented in Table 4-2. OQaily menitoring of pH and
weekly monitoring of total calcium is recommended of the Outfall 601
discharge stream.

4.3 QUALITY ASSURANCE/QUALITY CONTROL
Methods for ensuring quality assurance and quality control are

incorporated into standard methods used to measure wastewater flows,
temperatures, and pollutants. A summary of necessary additional QA/QC
procedures is presented in Table 4-3.
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5. SOLID WASTE MONITORING REQUIREMENTS AND RECOMMENDATIONS

This section presents the monitoring requirements and recommendations
for ash generated during the demonstration project, as well as for ground
water in the vicinity of the ash disposal site. Section 5.1 discusses the
recommendations for monitoring electrostatic precipitator (ESP) ash during
the demonstration project and Section 5.2 summarizes ground-water monitoring
requirements., Section 5.3, Timing, outlines what types of monitoring will
be required or recommended during the various phases of the demonstration
project, and Section 5.4 presents the QA/QC requirements.

5.1 ESP ASH MONITORING

The chemical and physical nature of the Edgewater ESP ash will change
considerably after start-up of the LIMB Demonstration Project Extension and
Coolside projects, due to the addition of four different types of sorbent
into the boiler furnace or flue. Also, the mass rate of ESP ash generated
at the station will increase approximately 170 percent. Testing and
monitoring are recommended to assess the environmental impacts of these new
ash types.
5.1.1 Compositional Monitoring

Composite samples of ESP ash will be collected prior to the
demonstration project, and again during the injection of each type of
sorbent used during the demonstration. The sample description, frequency of
sampling, and sample type necessary for monitoring the composition of the
ESP ash, are presented in Table 5-1. Analytical recommendations are
presented in Table 5-2.
5.1.2 Leachate Monitoring

The same samples collected for compositional monitoring will also undergo
Teachate testing. Two leachate procedures will be performed:

1. The EP Toxicity procedure. Leachate from this procedure will then
be analyzed for the eight RCRA metals; and

2. The Toxicity Characteristic Leachate Procedure (TCLP). Leachate
from the TCLP will be tested for all of the compounds presented in
Table 5-3. If appropriate, a different leaching procedure may be
used for some of these compounds.
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TABLE 5-2. SUPPLEMENTAL ESP ASH ANALYTICAL RECOMMENDATIONS
AT THE EDGEWATER FACILITY

EPA Method Instrument
Parameter Number Required
Corrosivity 1110 Resin flask with thermowell
and automatic temperature
control.
TcLpd b Extraction apparatus.
E.P. Toxicity c Extraction apparatus,
(RCRA metals) Atomic absorption spectro-
photometer.
Permeability d d

4 different leaching procedure may be substituted here for some
of the analytes in Table 5-3, if appropriate.

bMethod is listed in 51 FR 40636, November 7, 1986. See Appendix B
for a copy of the complete method.

CProcedure is outiined in 40 CFR 261, Appendix 1I. Procedures for
analysis of RCRA metals are presented in Appendix B of this
report.

dSpecific method and apparatus will be addressed later. Ash will
be stabilized by adding a small quantity of water, and permeabi-
lity will be performed using the same methods Southern Research
Institute (SoRI) used on LIMB process ash by-products generated
in a pilot-scale facility.
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TABLE 5-3. ANALYSES RECOMMENDED ON LEACHATE GENERATED FROM
THE TCLP PERFORMED ON EDGEWATER ASH SAMPLES

EPA Method Instrument
Parameter Number Required
pH 9045 pH meter
Chloride 9252 Standard laboratory
titrimetric equipment
Caopper 7210 Atomic absorption
Iron 7380 Atomic absorption
Fluoride 340.2 pH meter
Potassium 7610 Atomic absorption
Sodium 7770 Atomic absorption
Nitrate (N03) 9200 Spectrophotometer
Sulfate (804) 9035 Automateq continuous
flow analytical instrument
Calcium Hardness 309A Titrimetric equipment
Total Hardness 309A Titrimetric equipment
P Alkalinity 403 Electrometric titrator
T Alkalinity 403 Electrometric titrator
Acidity 305.1 pH meter
Chemical Oxygen Demand (COD} 410.4 Bench-scale reactor
Total Organic Carbon (TOC) 9060 Bench-scale reactor
Phenols 8040 Gas chromatograph
Total Dissolved Solids (TDS) 208C Evaporating dishes &

analytical balance
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5.2 MONITORING WELL TESTING

There has not been a final determination on the waste classification of
ash generated during the LIMB Extension Demonstration Project Extension.
This ash may either be classified as a solid waste or simply as a waste.
The ash classification determines where the ash may be disposed of.
Regardless of ash classification, monitoring wells will probably be in place
or installed so that ground water in the vicinity of the disposal site can
be monitored. The following subsections outline what monitoring will be
performed on the ground water collected from these wells.
5.2.1 Compliance Testing

The existing landfill for solid wastes generated at the Edgewater Plant
has five active monitoring wells. This tandfill, however, will not be used
for disposal of ESP ash collected during the demonstration project. Another
landfill will be selected for disposal of ash from demonstration testing.
Monitoring wells and routine sampling and analysis will be included as a
requirement for selection of a disposal site. Table 5-4 lists the
substances that will be analyzed and the frequency of sampling and analysis
of the monitoring wells at the selected site.
5.2.2 Supplemental Testing

No supplemental testing or analysis is recommended for ground water at
the ash disposal site. The Department of Energy/Morgantown Energy
Technology Center {DOE/METC) is conducting a research project on the safe
disposal of solid wastes from advanced coal combustion processes. Part of
this project will be comprehensive ground-water monitoring beneath a test
cell that will contain LIMB ash waste from the LIMB Demonstration Project at
the Edgewater Power P]ant.1 At this time, it is not known whether the test
cell will be located at the same disposal site that will receive ESP ash

waste from the LIMB Demonstration Project Extension.

If it is, the ground-water monitoring data generated during this
program may be used as an indication of the impacts that LIMB Extension ESP
ash is Tikely to have on ground water beneath the site.

1Radian Corporation. Field Testing of Disposed Solid Waste From Advanced
Coal Processes. Field Test Plan. Radian Document Number 88-218-044-07.
Austin, Texas. June 1988.
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TABLE 5-4.

GROUND-WATER MONITORING THAT WILL BE REQUIRED
AT THE LIMB EXTENSION ASH DISPOSAL SITE

Parameter

Parameter

Frequency

Arsenic (As)
Barium (Ba)
Cadmium (Ca)
Chloride (C1)
Chromium (Cr)
Copper (Cu)
[ron (Fe)
Fluoride (F)
Mercury (Hg)
Potassium (K)
Sodium (Na)
Lead (Pb)
Selenium (Se)

Nitrate (NO3)
Sulfate (50,)
pH

Conductivity

Calcium Hardness

Total Hardness
p alkalkinity
m alkalinity
Acidity

Chemical Oxygen Demand (COD)
Total Organic Carbon (TOC)

Phenols

For all parameters and
all wells, sampling and
analysis will be
conducted on a semi-
annual basis (prior to
Dec. 15 and prior to
June 15 of each year).

ALE/051
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5.3 TIMING
5.3.1 Preconstruction Monitoring

As was previously mentioned, construction of equipment for the LIMB
Extension and Coolside projects is now underway. Preconstruction monitoring
will consist of compiling data already obtained by Southern Research
Institute (SoRI) on Coolside-type ash and compiling any available monitoring
well data that has already been collected on relevant tests.

5.3.2 Construction Monitoring

Supplemental compositional and leachate monitoring of LIMB ash should
begin now, during the current phase of construction. These test parameters,
methods, sampling frequency, and sample types desired are outlined in the
previous sections.

5.3.3 OQperation Monitoring

Monitoring during operation will consist of compositional and leachate
testing of ash samples only. These samples will be composites of grab samples
collected from the ash hoppers. Twelve composites will be collected, one for
each sorbent/coal combination that is demonstrated during operation of the
new equipment, as outlined in Table 5-1. Analysis on one of these
composites will be duplicated. Therefore, a total of 13 composite ash
samples is estimated to be analyzed during operation of the LIMB Extension
project.

5.4 QUALITY ASSURANCE/QUALITY CONTROL

Methods for ensuring quality assurance and quality control are
incorporated into the standard methods that will be used to analyze both ash
compositional samples, leachate samples, and groundwater samples. One blind
duplicate sample will be prepared for every ten samples collected, or one
for every set of the same type of sample and analyses, if the number of
samples in the set is less than ten. This blind duplicate will be spiit
from one of the well-mixed samples in the set, will be numbered, and will be
submitted for analysis.
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6. HEALTH AND SAFETY CONSIDERATIONS AND
MONITORING RECOMMENDATIONS

6.1 PURPOSE AND SCOPE

The purpose of conducting industrial hygiene monitoring is to ensure that
the process being evaluted does not cause the overexposure of employees to
toxic or harmful agents. The Occupational Safety and Health Act of 1970
requires that employers provide employment that is free of recognized hazards.
The Occupational Safety and Health Administration (OSHA) has established
exposure standards for the materials to be handled in this process and for
noise. As the technology developed in this project may be transferred to
other facilities, determining the hazards associated with it will ensure that
the Department of Energy and Babcock and Wilcox Company will not incur
1iability for worker exposure to toxic agents and noise.

The scope of these recommendations are limited to the hazards that may be
anticipated during the performance of the Coolside Demonstration. In
developing these recommendations, it was assumed that the initial DOE LIMB
demonstration project’s health and safety hazards were identified, evaluated,
and adequately controlled. These recommendations address only the health and
safety hazards that are anticipated to be significantly different from those
identified in the initial project.

6.2 LIME HANDLING

Lime handling operations present three potential scenarios for employee
overexposure to calcium oxide; namely, off loading of bulk raw material,
maintenance/cleaning operations, and accidental breakage of a transfer line
while under pressure. The OSHA Permissable Exposure Limit (PEL) for calcium
oxide is 5 mg/m3, while the ACGIH Threshold Limit Value (TLV) is 2 mg/m3.
Both 1limits are on an eight hour time weighted basis. It is recommended that
the more stringent standard, the TLV of 2 mg/m3, be used as a standard to
evaluate measured exposures.
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6§.2.1 Monitoring Recommendations

Monitoring for employee exposure to calcium oxide should be performed
early in the project. As the nature of lime handling is not expected to
change significantly during the life of the project, an initial monitoring
round should prove sufficient to accurately determine and document employee
exposure. Exposure levels should be determined for personnel off-loading bulk
material.

Worker complaints regarding skin irritation due to lime dust should be
monitored continuously during the life of the project.

6.3 ASH HANDLING

Ash handling operations present two potential scenarios for employee
overexposure to several different materials. The two possible scenarios would
be maintenance/cleaning of, and accidental breakage of transfer lines leading
to the pug miil. The composition of the ash, in terms of substances present
and particle size distribution, will determine if employee exposure to the ash
presents a hazard. The substances that may be present in the ash are
presented in Table 6-1. In cases where PELs and TLVs differ, it is
recommended that the more stringent of the two be used for a particular
compound. |
6.3.1 Monitoring Recommendations

Monitoring of employee exposure to ash should be performed early in the
project and on at least a quarterly basis thereafter. Monitoring should also
be performed if the composition and/or particle size distribution of the ash
changes significantly. We recommend that bulk samples be taken of the ash
being handled on the day that personnel exposure is measured. By first
analyzing the bulk material for the substances listed in Table 6-1, it may
be possible to 1imit the number of substances analyzed for in the personnel
samples.

Personnel for which samples should be obtained would include those
persons working in the pug mill area and those loading the waste ash into
hauling vehicles. If the project will require a planned maintenance/cleaning
shutdown, the exposure of persons working on transfer lines and the pug mill,
and those engaged in cleaning or repairing bulk storage facilities should also
be assessed.
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TABLE 6-1
HAZARDOUS SUBSTANCES THAT MAY BE PRESENT IN ASH

Substance

QSHA PEL

ACGTH TLVR

NIOSH Method
Number (3rd Ed.)

Analytical
Technique

Crystalline Silica

Arsenle (Inorganice)

Barium
(soluble compounds as 3a)

Cadmium (as Cd), dust
Cadmium (as Cd), fume

Chromium (a8 Cr},
soluble salts

Chromium (as Cr),
metal and lnscluble salta

Chromium {VI) compounds,
as Cr

Lead
Mercury
Selenium, as Se

Nuisance dust, resplrable

Nuisance dust, total

Sulfur dloxide

Varies with type and
% of silica present

0.010 mg/m°

8.5 mglm3

0.2 m;fm3
¢.1 mslm3

a.5 m;fma
1 mslm3
N.A.

0.050 mglm3
3

0.050 mg/m

.2 msfm3

5 malm3

[=]

15 mg/m®

13 mglm3

0.05 or 0.1 m;]m3
resplrable dust
depending on type
of silica present
0.2 mglm3

0.5 mgfmg

0.05 mg]m3
0.05 ms{m3

M.A.
N.A.
0.05 ag/m°

Q.15 msfms
3
0.10 mg/m
3
0.2 mg/a

N.A.

3
10 mg/m

5 mglma

7602

7300

7056

7300

7300

7300

7300

7600

7300

6000

7300

0600

as00

6004

Gravimetrle/
Colorimerric

ICP

AA (flame)

cP

ce

ICP

Visible UV

ICP
AA (flameless)
ICP

Gravimetric/
Selective sampling

Gravimecrle

IC
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6.4 SULFURIC ACID HANDLING

The primary health and safety considerations for sulfuric acid handling
center around basic safety parameters such as spill control, bulk off loading
safety and tank and line labeling.
6.4.1 Monitoring Recommendations

The OSHA PEL and ACGIH TLV are both 1 mg/m> on an eight hour time
weighted basis. Because people typically will not tolerate this level of
exposure except for short lengths of time due to eye, nasal, and airway

irritation, sulfuric acid monitoring will probably not be necessary. However,
if workers complain of irritation, their exposures should be measured at the
earliest available opportunity.

6.5 NOISE

It is not known if noise Tevels associated with the air injectors will be
significantly higher than those associated with boilers.
6.5.1 Monitoring Recommendations

The noise levels associated with the air injectors should be measured and
compared with those associated with normal boiler operation. This monitoring
should be performed throughout the project. Areas with noise levels
significantly higher than normal (+3 dBA), potentially around the air
compressors and booster fans associated with the lime feed system and additive
injection system, should be posted with signs recommending that hearing
protection be used.

6.6 TRUCK TRAFFIC

This project is expected to require from 22 to 24 additional truck trips
per day. This will not have a significant impact on employee health and
safety. It will increase the risk of accidental injury due to the numbers of
vehicles invoived, but, if normal safe driving procedures are followed, this
increased risk will be kept to a minimal, or no effect, level.

6.7 DOCUMENTATION

The OSHA Medical Records Access Rule (29CFR 1910.20) requires that the
employer of employees sampled preserve and maintain exposure records for
30 years. This rule also requires that employees, or their designated
representative, have access to exposure records within 15 days after the
reqﬁest for access is made.
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7. INFORMATION MANAGEMENT AND REPORTING

The Information Management and Reporting System will address management
techniques and procedures, as well as compliance and supplemental monitoring
activity data flows and procedures.

7.1 MANAGEMENT AND PROCEDURES

The proper performance of management and procedures for reporting
environmental monitoring data will be the responsibility of the Radian Project
Director. Data gathering and reporting will emphasize confirmation of results
by employing a system of review and checking as shown in Figure 7-1.

The data management team is located within the project organization under
Task 6, as shown in Figure 7-2. Environmental data management activities will
be scheduled as part of the overall project management activities.

Available resources for data reduction include experienced data
collection and reduction staff members. In terms of hardware, a minimum of
two microcomputers located in the Radian CEM trailer will be on-site to aid in
data reduction. In addition, associated and backup equipment will be
available. Most of this equipment currently exists on-site and was used for
the EPA LIMB project.

Data will be collected, stored, analyzed and reported during the
construction and operating phases of the program., Envirenmental monitoring
data will be summarized on a quarterlty basis and submitted by February 1, May
1, August 1, and November 1. Daily results will be reduced by the end of the
following day.

QA/QC results will be summarized and explained with the respective
sampling data. A1l original data sheets and reported laboratory results willi
be stored and copies will be used for calculations and evaluation. Originals
will be identified as such.
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Field data sheets
prepared by on-site team

Daily review of data sheets
for completeness and
accuracy by Test Team

Leader on site

A

Draft results
prepared by
Data Reduction Team

L

Review by Data Independent review
Reduction Task Leader by QA/QC Officer

Review by Reporting
Task Leader

Review by
Project Director

Figure 7-1. Review Scheme for Data Management
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TABLE 7-3. SUMMARY OF HEALTH AND SAFETY DATA ELE
TO BE COLLECTED, STORED, AND ANALYZED

gENTS

Data Element

Recording Methodb

Analyses

Noise Levels

Calcium Oxide Dosimiters

Ash (Nuisance Dust) Dosimeters

Bulk Ash Samples, Analyzed for:

Arsenic

Barium

(Soluble Compounds as Ba)
Cadmium (as Cd}), Dust

Chromium (as Cr), Soluble Salts

Chromium (as Cr), Metal and
Insoluble Salts

Chromium (VI) Compounds, as Cr

Lead

Mercury
Selenium, as Se
Sulfur Dioxide

Record in logbook
and computer

Record in logbook
and computer

Record in logbook
and computer

Record in logbook
and computer

On-site
readings
Off-site

On-site

Off-site

Lab

Lab

Lab

4See Table 6-1 for sampling and analytical methods and instrumentation.

bEmp]oyee exposure measurements and accompanying documentation will be
submitted to B&W for their employee exposure records.
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The chain-of-custody of samples and data is illustrated in Figure 7-3.
The CEMs sample acquisition system is illustrated in Figure 7-4.
7.2.2 Wastewater and Solid Waste Monitoring

The data flow, from monitoring sources to final data processing and
analysis for all wastewater, ash, and collected ground-water samples, will
follow this sequence:

1. Collect and label sample(s);

2. Log time, date, location, sample type, sample identifier, and tests

to be run in bound sample log book;

3. Log initials of sampler in log book;

4. Fill out chain of custody form(s).

If the samples collected are grab samples being composited, the sequence
ends when the composite is complete. For completed composite samples and
other grab samples, the following additional steps must be followed:

Submit sample(s) for analyses, along with chain of custody form(s);
Receive hardcopy of analysis and QA/QC results from laboratory with
final custody form, and log date of receipt in log book;

7. Record analysis results in log book, if tests run are required

compliance tests;
Enter data into computer for final analysis and reporting; and

9. Store hardcopy in permanent file.

7.2.3 Health_and Safety Monitoring

The data flow from dosimeters, bulk samples, and noise level monitoring
sources to final data processing and analysis will follow the sequence below:

1.  Collect and label samples, or take readings;

2. Log date, time, location, reading or sample type, sample identifier,
and tests to be run on sample in a bound log book.

Log initials of sampler/data-taker in logbook;

Fill out chain of custody forms;

Submit samples for analysis, along with chain of custody forms;

Receive hardcopy of analysis and QA/QC results from laboratory with

final custody form, and log date of receipt in log book.

7. Record analysis results in log book and computer for later quarterly
and annual reporting, and compare to TLVs and PELs. ‘

8. If higher than TLVs or PELs, alert B & W at once.

ALEOS] 7-14
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7.3 DATA MANAGEMENT AND REPORTING TECHNIQUES

A microprocessor-controlled data logging system is used for the CEM data.
A Compaq Deskpro 286 Personal ComputerR with 640K of internal memory is used.
This computer system will also be used to store and access the wastewater,
solid waste, and health and safety monitoring data. Data is stored on a hard
disk and backed up on high density floppy disks. Files are backed up at the
end of each test run. An index is kept of the contents of each disk.

1BM PCR compatible software is used to reduce all of the environmental
monitoring data and produce summary graphs and charts. HNear-letter quality
printouts can be obtained from the wide-carriage Epson FXZBGeR printer.
Software typically used includes MS-DOS (version 3)R, Basic 3.0R, Lotus 1 2
R, and DBase 11IR.

The on-site locations where the originals of the data sheets are filed
and samples are stored are locked when Radian personnel are not on-site.

A1l files related to the supplemental monitoring will be retained
permanently unless specifically requested by the client.

Particulate filters and catches and all solid waste {ash) samples will be
retained until the reports are finalized. They may be retained longer if
follow-on work is likely, requiring these samples (i.e., such as metals
analysis).

At the completion of the test program, all files will be stored on high
density floppy disks with a backup for each disk. Hard copies of each file
will also be retained. Disks will be stored in a temperature-controlled,
dust-restricted environment.

3R, Harvard Presentation Graphics

7.4 REPORTING FREQUENCY

Quarterty reports will be submitted by February 1, May 1, August 1, and
November 1. The fourth quarterly report will include an annual summary.
Reports will be submitted to Dr. Earl Evans at the Department of Energy’s
Pittsburgh Energy Research Center.

The content of the quarterly reports is outlined below:

1. Highlights:

] What happened during quarter;
[ Recommendations for changes;
. Action items identified.
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2. Project status:

] Plant description;
. Design and operational changes;
] Activities during quarter,

3. Source monitoring:

. Discharge source monitoring (gaseous, aqueous, solid streams,
and fugitives);

) Pollution control unit monitoring;

. Products and by-products monitoring;

® Plant operating condition monitoring.

4. Ambient monitoring:

Air;

Surface water;

Ground water;

Soil;

Ecological;

Additional;

Plant operating conditions.

5. Compliance monitoring status.
6. QA/QC results.

7. Monitoring problems/recommendations for change:

0 Problems encountered/envisioned;
. Solutions;
. Recommended changes.

Appendices:

'] Detailed source monitoring data;

Detailed ambient monitoring data;

Compliance monitoring report;

QA/QC results;

Modifications/changes to sampling and analytical methods;
Events that could have impacted monitoring results;
Other attachments.
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8. ENVIRONMENTAL MONITORING PLAN RESOURCE REQUIREMENTS

Quarterly resources, in addition to those required for compliance and
those already planned for the LIMB test program, are summarized in Table 8-1.
For the air emissions, additional resources are required for dispersion
modeling and preparing the reports. For wastewater, solid waste, and worker
health and safety, additional resources are required for sampling and
analysis, reporting, and travel. Resources used to implement phases of the
Environmental Monitoring Plan will be reported on a quarterly and annual
basis.

ALEOS] 8-1
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1.0 INTRODUCTION

The purpose of this document is to present a self-contained volume of
environmental information on the DOE LIMB Demonstration project Extension.

The information will be used to facilitate DOE’s preparation of the
environmental documents required to comply with the National Environmental
Policy Act of 1969 (NEPA). The DOE project is an extension of an ongoing EPA
Limestone Injection Muitistage Burner (LIMB) Demonstration. The EPA
Demonstration is presently in the construction phase at the Edgewater facility
of Ohio Edison. Efforts to develop, install and operate a flue gas humidifier
system upstream of the electrostatic precipitator (ESP) in a bypass flue to
primarily improve sulfur dioxide capture and secondly to improve precipitator
performance is currently in the design engineering phase under a modification
to the EPA base LIMB contract. Therefore, information concerning all
potential environmental impacts is not available at this time. Estimates of
impacts have been made as appropriate.

The DOE project, as an extension to the EPA LIMB demonstration project,
will provide funding to allow investigations of various coals and sorbents
thus extending the technology data base. A second DOE LIMB extension activity
is the Coolside demonstration which injects sorbent directly into the flue
downstream of the air heater just prior to humidification. For this DOE
activity, it is necessary to have the humidifier, designed in the EPA LIMS
project, in operation. The original intent of the EPA humidification effort
was to install the humidifier into an existing flue. However, in an effort to
assure uninterrupted boiler operation, it was decided to place the humidifier
in a bypass duct which can be isolated in the event of start-up problems. The
DOE Project will provide the bypass. Hence, there will be overlap between the
EPA Humidification work and the DOE project.

The humidification portion of the EPA LIMB project will be carried out in
the Tast 4 months of the project. Since humidification is part of the LIMB
program, there would be no additional impacts attributable to the humidifi-
cation portion of the DOE Coolside project. For the purposes of this
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document, the assumption is made that impacts attributable to the humidifi-
cation will be quantified and considered.

The EPA limestone injection multi-stage burner (LIMB) demonstration
project is already underway with respect to low NOx burner operation.
However, the sorbent injection system is under construction. The efforts
described in this document cover an expansion of the LIMB project to determine
the performance of LIMB over a wide range of coals and sorbents and to
determine the performance of the Coolside sorbent injection process.

LIMB has the potential to bring uncontrolled plants into compliiance with
state and federal regulations, promulgated as of January 1, 1986, at much
Jower cost than the installation of expensive wet scrubbers or even at lower
cost than switching to low-sulfur coals imported from other regions. Coolside
is a Tow-cost retrofit technology with the capability of reducing SO2 by
injecting sorbents and additives into the flue gas duct just prior to
humidification. Both these demonstrations will be conducted at Ohio Edison
Company’s Edgewater Station, Unit No. 4, in Lorain, Ohio.

The proposed work falls under DOE’s Clean Coal Technology Program
"emerging clean coal technologies" under categories "in boiler control of
oxides of sulfur and nitrogen," and "post-combustion cleanup.” The EPA LIMB
testing program is scheduled to start in mid-May 1987 and will run for
12 months. The DOE funded portion of the project will be conducted over
43 months consisting of the Coolside demonstration with 4 months of testing
and the DOE LIMB demonstration of three further coals and four sorbents
consisting of 14 months of testing. This document is organized as follows:
Section 1.0 is the Introduction, Section 2.0 is the Summary of the
Environmental Analysis, and Section 3.0 presents Existing Site
Characteristics. A Project Description is contained in Section 4.0, and
Consequences of the Project are discussed in Section 5.0. Regulatory
Compliance is contained in Section 6.0, and Information Necessary for
Evaluating Impacts to Water Resources is contained in Section 7.0.
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2.0 SUMMARY OF ENVIROMMENTAL ANALYSIS

The purpose of this chapter is to present a brief summary of the
enviranmental, health, safety and socio-economic information and analysis for
the LIMB Demonstration Extension Project. A tabular summary of the impacis
relative to the existing situation at the Edgewater station is presented in
Table 2-1. The majority of the impacts are short-lived, i.e., will disappear
once the project has been completed. As the table shows, the impacts from the
project will be largely beneficial or negligible with one exception: the
impacts of the solid wastes produced by the demonstration. The demonstration
project will produce some 20 to 30 acre-feet of solid waste requiring
disposal. However, it should be noted that this material is classified as
non-hazardous and that this material can be readily stabilized and has low
permeabilities after curing. I[f this material is properly impounded in a
licensed state landfill operating under the Qhio state requivements, it should
have little or no impact on the environment.

The proposed project presents very ltow environmental heaith and safety
risks during construction, operation and disbosition. There are no unique
ecological communities being threatened by the project. Water emission
streams will not significantly increase the volume of existing power plant
streams and can be readily treated.

No new environmental permits will be required as a result of this
project, but some changes in existing permits will be required. A permit
variance has been requested and granted to burn high-sulfur coal during the
baseline demonstration phases of the project. A change has been requested
in the facility’s NPDES permit to account for the additional wastewater
emission sources entering the ash ponds which will be subsequently discharged
from that outfall. The solid wastes will be managed in a state-licensed
landfill.

None of the additional waste streams generated from the facility will be
uncontrolled. When burning low-sulfur coals, the SOx and NOx emissions will
be reduced over what they would be in the absence of the LIMB extension and

2-1



TABLE 2-1. ENVIRONMENTAL IMPACTS OF PROPOSED ACTION

LIMB Extension Coglside
ENVIRONMENTAL EMISSIONS
Air - SO +2 +2
- NO +2 +2
- pafticulate -2 0
Waste water -2 -2
Solid waste -3* -2
ENERGY -1 -1
HEALTH AND SAFETY -1 -1
WATER RESOURCES -1 -1
SOCIO-ECONCMIC IMPACTS
Employment +1 +1

Irreversible commitment of resources

Key

Beneficial impact
Adverse impact

No impact
Negligible impact
Small impact
Moderate impact
Large impact

Long term impact

*BWN—O L+
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Coolside technologies. The NOx emissions will be reduced during all testing
by the low NOx burners to be used throughout testing. Particulate loading to
the ESP may increase during portions of the LIMB extension test. However, the
ESP used by the facility is oversized and is expected to be able to achieve
the emissions level prescribed in the permit. The combination of the
oversized precipitator and humidification which serves to'increase SO2 removal
in LIMB technology, to improve resistivity of the particulate, to reduce flue
gas volume and to enhance ESP efficiency should achieve prescribed emissions

" levels.

The pH and suspended solids levels in the ash pond effluent may be
increased by the LIMB and Coolside technologies. However, provisions have
been made for acid addition to maintain the pH within the permit limits,

The most significant unresolved issue for the LIMB Demonstration Project
Extension is the choice of solid waste disposal site. Until the site is
identified the complete significance of potential environmental and
socio-ecanomic impacts cannot be determined. Environmental impacts from the
chosen disposal site with respect to air emissions and runoff can be readily
contralled and are expected to be insignificant.

Another area of uncertainty involves performance of the ESP with
increased solid loading in the flue gas. Baseline particulate tests were in
compliance. However, comparisons of the mass loadings indicate that the ESP
was apparently not performing up to specifications. This may have been the
result of measuring condensable material in addition te particulate. Periods
of non-compliance with the particulate emissions limits, if they occurred,
would be short-lived and once detected, corrective actions would be taken
immediately to rectify the problem. Humidification for improved 302 removal
would then be incorporated into the test program and provide impraved
precipitator performance.
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3.0 EXISTING SITE CHARACTERISTICS

3.1 SITE LQCATION

The LIMB Demonstration Project Extension will be performed at Ohio Edison
Company’s tdgewater Station. The station is located adjacent to Lake Erie,
approximately 25 miles west of Cleveland and 90 miles east of Toleda, Ohio
{see Figure 3-1). It is located in northeastern Ohio in Lorain County at 200
Oberlin Avenue, Lorain, Ohio 45052 (see Figure 3-2). Map coordinates are
82 degrees, 11 minutes east and 4] degrees, 28 minutes north.

3.2 SITE DESCRIPTION

The Edgewater facility has a total net demonstrated power capability of
214 MWe and consists of three pulverized coal fired boilers serving two
turbines and two oil fired combustion turbine generators. The station is used
to provide power to the Ohio Edison System. Edgewater Unit No. 4 has a rated
capacity of 105 MWe ind is presently burning eastern bituminous coal with a
medium sulfur content of 1.5 to 1.7 percent. The boiler can consume 42.5 tph
of coal. Total station coal consumption is 1,400 tpd with all units in
operation. The coal is delivered by truck, and normally 45 to 50 trucks
arrive at the facility per day. Unit No. 4 is equipped with a new oversized
Lodge-Cottrell electrostatic precipitator. The facility utilizes 110 million
gpd of once-through cooling water taken from Lake Erie and discharges 1.1
million gpd of wastewater to the lake from the fly ash ponds. Fly ash and
bottom ash are trucked to a 56-acre landfill located in Lorain County.

The Edgewater Station occupies 21 acres of a manmade promontory or
peninsula on the lake shore at the mouth of the Black River. The facility is
bounded to the northeast by a filtration plant and railroad spur and to the
south and southwest by residential areas. These areas are within 200 feet of
the power building. Several schools are located within a half-mile of the
facility to the south. Access to the site is limited to two entrances, both
of which are from Oberlin Avenue.
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Topographically, the site is divided into two fairly level parts by the
lakeshore ridge which rises some 20 feet above the lake shore. Approximately
two-thirds of the site is located below the ridge and this portion is about
six feet above the normal lake level. A plot plan of the site is shown in
Figure 3-3. The coal pile and two ash ponds occupy the majority of the Tower
portion of the site below the power station building. The power station
building straddles the ridge. The eastern and the southern sides of the
property are contained by a chain 1ink fence.

3.3 EXISTING OFF-SITE FACILITIES

The Edgewater facility is serviced by a road, and access to the site is
limited to two entrances, both of which are located on Oberlin Avenue on the
east side of the plant. There is no operating rail access to the plant;
however, a rail spur does exist. Raw and process water is obtained from the
lake through a water intake pipe north of the main building, and cooling water
is also drawn from the lake through a cooling water channel which extends from
the lake to the power building on the western side of the property.

Solid waste, principally bottom and fly ash, is trucked off-site and
disposed of in a company-operated Yandfill in Sheffield Township, Lorain
County, Chioc. This disposal site, a 56-acre tract, has been utilized for 25
years as a solid waste disposal facility. However, a decision as to whether
this facility will be used for disposal of LIMB extension solid waste has not
been finalized. An alternate site for disposal of the ash is currently being
sought by Ohio Edison. In addition, various commercial uses for the LIMB
waste are under investigation.

3.4 ENVIRONMENTAL SETTING

The site of the demonstration is an existing coal-fired power station
that has been operating since 1919. Very little, if any, natural vegetation
exists on the 21-acre site, thus the impacts to the biota will be small.
Summary information on the site and surroundings is provided in this section
to aid determination of impacts. Much of the information has been taken from
two environmental impact statements, one EIS prepared for Lorain Harbor and
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one for the Lorain Westside facilities plan. The environmental setting of the
salid waste disposal area cannot be provided at this time since a site has not
been selected.
3.4.1 Local Climate

The region of the site exhibits a humid continental climate, typically an
area of interaction between polar and tropical air masses. There are
distinctive seasonal changes and the weather is variable. Continental polar

air masses from Canada dominate the cold winters. During the summer, as
maritime tropical air masses invade the northern latitudes, there is an
jincrease in thunderstorms and precipitation. The temperature is variable over
an annual heating cycle and ranges from 0 to 90%F are common. Temperature and
precipitation data for the study area are summarized in Table 3-1. Lake Erie
near the Edgewater Plant presents an open fetch to the prevailing winds,
increasing the importance of mixing by the wind. Figure 3-4 presents a wind
diagram for the Beaver Substation, which is located approximately 2.5 miles
southwest of the Edgewater facility.
3.4.2 Ambient Air Quality

Ohio Edison Company operated an ambient air quality menitoring network
adjacent to the Edgewater facility until 1986. The locations of the four
monitoring stations applicable to the Edgewater station are shown in
Figure 3-5. The results of monitoring for 1983 through 1985 for SDx and NOX
are given in Tables 3-2 to 3-7 and their monitoring of TSP for 1983 through
1986 is given in Table 3-8. There have been some exceedences in the primary
and secondary 24-hour standards for TSP at monitors adjacent to the station in
1983 and 1984. In particular, the Andorka Lane station showed high values.

According to Ohio Edison personnel, this was attributable to fugitive
emissions from taconite ore loading operations at the adjacent dock area.
This was confirmed by analysis of selected high-volume filters.
3.4.3 Geologic Conditions

The soil association in the area of the station is the Chagrin silt loam
association, which is nearly level, moderately well drained, and has a slight
erosion potential. The major limitation of the productivity of the soil is
seasonal flooding. The soil series is underlain by glacial lake deposits of

3-6
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STATION: BEAVER SUB

17 1785 - 12731785

NETWORK: EDGEWARTER

18M  PERIOD:

LEVEL:
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WIND DTAGRAM FOR BEAVER SUBSTATTON.

FIGURE 3-4,
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TABLE 3-2,

1=-. 2= AND Z4-HDUR MAXIMUM AND SECOND MA&XIMUM

Slation

Harrison School
Lomgfel low Fark
~ridorka Lanes
Sewage Flant

Staticn

Harrison School
Longtellow Fark
Ahdorka Lanes
Sewage Flant

Station

Harrison School
Langtellow Fark
Andorka Lanes
Sewage Flant

Station

Harrison School
Longfellow Fark
Andorka Lanes
Sewage Flant

Station

Harrison School
Lorngfellow Fark
MAndorka lLanes
Sewage Flant

Station

Harri1son School
Longfellow Fark
midorta Lanes
Tewege Flant

——— e b ————— ——

S0Z CONCENTRATIONS

Mas 1 muuh
ippm)

. 191
.78

Lam Baredd
el et

. D29

Ma: 1 mum
(ppm’

L1222
162
L1332

. 259

2nd Mas
{ppm}

L1111
137
. 128

»

Ma:: i mum
(ppm}

. 50

L072

L
« 0G0
—~
- -t

2nd Max
(ppm?

L OS0
L0071
o OO0

i1

Meas: 1 mum
Fpm
L O5
LOST
61
. 107

i~Hour
Date

ng/24
04,22
g/ 07
/28

Z-Hour
Date

11711
04/22
0g8/07
Q219

for 1982

Avarage

QO&O0=0800
OBLOO~1 000
1100-1Z00

(ppm)
Conc.
: Time
3 1900
t 1000
: 1200
;1600
Maving
s Time

19002100

Ann Avg
(ppm)

<ol
RERD A
011
14

imum I~-Hgur Moving Average

Date

O7/22
04/22
O5/24

Q2/28

-
H

Time

1600-1800
QFO0=1 100
FOGO-1200
15Q0-17G0

24-Hour Moving Average

Date

0Z/10
0Z/10
01/29

QZ/10

1mum 24-

Time

CHOOD
1200
000

180

02/11;
02/11:
Q1/Z0:

OZ/11:

2300
1800
G0

1700

Hour Moving Average

Pate : Time
O2A10 2 O200
Q2710 ¢ 1800
Q1729 ¢ 010
DE, 1 s 19D

24—-Houwr Conc

Date
QT 10
Q210
Gl1,29
0211
n.14 cpm
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station

Longfellow Fark

Mt, Carmel Sch
Fleasant Hills
S1

Station

Longfellow Fark
Me. Carmel
Fleasarnt Hills

i

TABLE 3-3,
1=~ Z= AND Z4-~HOUR MAXIMUM AND SECOND MAXliur
NOZ CONCENTRATIONS (ppm) - 1983
Ma:rmum 1-Hour Conc. SNN Avg
{ppm) Date : Time (ppm:
. 188 11709 3 1900 Lold
100 =/12 1 0800 PR
S gyt 1727 ¢ 2200 <l
-0E6 10721 ¢ 2200 L0112
Max1mum Z-Hour Moving Average
(ppm) Date : Time
1473 11709 1 19006-2100
076 11709 ¢ 1700-1900
LTa 214 3 G&EO0-080
< las ST 1 21O0-2T040

Sy

Statiaon

Longfellow Fark
Mt. Carmel
Fleasant Hills

31

Station
Longfellow Fark
Mt. Carmel
Fleasant Hills
S1x

Statiaon

Longtellow Fark

2nd Maximum I-Hour Moving Average

tppm)

171
. 074
078

. 1000

Date

11,09
=/14
12727
1/11

Time

1800-2000
Q7 00~-0900
1000-1200

SCHIO =200

Maximum Z4-Hour Moving Average

(ppm)

72
T
OST

6T

2nd Mas:
{(ppm)

LOTO

e, Carmel L&D

Fleasarnt Hills LOSET

51 OS2
Ma 1 mum

Ztation [=Faliy!

Longfellaw Fari .045

Mt. Carmel 058

Fleasant Hills . UEE

51 L0062

(IS TaTRIEN LT ppm (AnNua

Date

11/09
2/13
2/22

213

imum Z4-
Date

11/G%

- -
b # -

-y
PO S,

24 -Hour
Date

7/14
2/14
7 4
/28

1)s
3-11

Time

700
1300
Q500

1100

- 11/10: Q&OO
- 2/14:¢ 1200
- 2/2Z: G400

2/714: 1000

Hour Mowving Average

Time

O8
12000
0E00
12000

Froposed

- 1isLlig TG00

- 2.014: 1200

—- D205 D00

- 2:14: 1700

nd Mas Za4-Howr Conc
ppm Cate
041 TS08
05T 2717
i 2/15
. 50 ar2C
- 0,250 pepm (i-hr



1=, 3-

Station

Harrlscor Schocl
Lorngfellow Park
Andcorka Larmes
Sewace Plant

Statior

Rarriscorn School
Lorgfellow Rark
Arigorka Lanes
Sewage Plant

Station

Harrison Schoacol
Lonofeilow FPark
Angorwka Lares
Sewape Plant

Startion

FHarriscarn Scraal
Lerofellow Fark
Argorka Larnes
Sewape Plant

Statiorn

Harrisor Schncocl
Lorgfelilow Park
Angoarka Larnes
Sewage Flant

Station

Harriscor Scnocl
Lonpfeliow Rark
Arigorka Lares
Sewape PRlant

AND c4—HUUR MAXIMUM AND

TABLE 3-4.

SCe CONCENTRATIONS (ppm)

Maximum
(pom}

241
== P
« 211

. €63

Max iraun
(pom)

. 203
.03
. 177
.13

1—=Heour
Date

&/ce
S/51
l1/e6
7/13

S=hour
Date

&/
S/31
&/z&
&€/18

Corc.
: Time

1 1600
s Q300
1 Q400
: 0200

Moving
: Time

1500~
Q800-1Q00
1500=1700
QAS0Q-

SzCOND mMAX IMUM

for 1584
Anr Avo

(ppm?
. 008
011
. 0O7
011

Average

1700

0700

éng Maximum 3-Hour Movinpo Average

{ppm)

. 184
. 192
.17
. 1399

Date

&/
4/09
&/c2
3/ee

1 Time

ap 43 a=n e

14001600
1600-1800
1600-1800
Q8Q0~1Q00

Maximum e4~Hour Moving Average

(ppnt)

. 061
. Q80
. OEO
. OE4

Date

&/=1
S/30
/15
€/17

Time

1900
2300
0100
=000

- &/ @ 1800
- S/31 : gzQ0
- 3716 1 0OCO
- &/718 : 1300

gra Maximum goé-Hour Moving Rverage

(ppm)

- 061
« 080
. 059
- 064

Date

&6/e1
5/31
/15

€/17

3 Time

I=qelele
QouQ
Q00
2100

maximum cé4=Mour CorcC.

{pom)

s QS3
. 081
. D58
- UES

(3-hr)3 C. 14 ppm

Date
10/13
5/31
2/15
&/18

3-12

- &/g22 1 1900
- 95/31 : 300
- 3/16 : 0109
- E&/18 : 2000
&nd Max £4-Acur Cornc.
(ppm) Date
« 046 &/ce
. 067 S/rev
. 058 10/1S
. 065 1G/13

(€4-hr) 3 0.03 pom (Annual)



1-, 3-

Statiaor

Lorngfellow Fark
Pleasant Hills
Six

Crow

Station

Larmgfellow Park
Pleasant Hills
S1x

Lrow

Station

Longfellow Fark
Pieasanmt Hills
Six

Crow

Station

Lorgfeliow Park
Pleasant Hills
Si1x
Crow

Stati1on

Lorngfellow Park
Pleasant Hills
Six

Crow

Station

Longfellow Park
Pleasart Hills
Six

Crow

L]

TABLE 3-5.

AND S4--0UR MAXIMUM AND SZCOND mMAaxImuM
NOE CONCENTRATIONS (gonn)

for 1784

Maximum 1-Hour Conc. Anr Rva
(ppm) Date : Time (ppr}
. 126 3724 1 Qa0u 016
. 0BS5S &/05 3 Q20U L0132
074 6710 1 &220Q .01 &
. 068 8713 1 QUUY L0113
Maximum 3—hour Movirmg RAverage

(opm) Date : Time

111 3724 1 Q300O=-0I0Q

. 038 6/03F : QEOO-04HQQ

. Q66 1/12 : 1300-2100

EVI=th 4/26 1 1300=-1300

end Maximum 3S-Hour Mavirng Average

(ppm) Date : Time

. 103 3/7&4 3 Q400-0600

. 0SS €/0% 31 0300-05Q0

. 063 6/05 : 0300-05Q0

. US7 8s/21 ¢ 1300-1500

Maximum Z4—-Hour Maving Average

{ppm) Date : Time

. 206 S/30 1 2300 - 5/31 1 2200

. V40 2/283 1 0500 - E/26 3 0400

« 04z 2/32 1 &300 - Z/23 3 2200

. 0273 2/23 : 1400 = 2/24 3 1300

&nd Maximum 24-Hour Movirng Average

(pom) Date : Time

. 058 /731 ¢ QUOU - 85731 3 z3vQ

. 040 2/23 1 QeOQ - g/e4 3 OS00

. D4z E/83 ¢ Q00O - E/E33 1 2300

. 028 S/E3 1 1S0Q - E&/&4 3 1400

Maxirmum £4-Hour Lonc.

{(ppm)

. 0SS
. 038
D4
. 028

e — ———— v ——

(Annual);

Date

S/31
a/e3
/a3
1i/&84

Proocsed

3-13

erna Max z4-Hour Carnc.

(ppm) Date
. 040 &6/01
. 033 11/&3
. 039 11/&5
. 027 &/cz

Q. &% pom (l-nr)



TABLE 3-5.

1-, 3- AND 2U-HCUR MAXIMUM AND SECOND MAXIMUM
SC2 CONCENTRATIONS (ppm) for 1985

Maximum 1-Hour Conc. Ann Avg
Station {ppm) Date : Time (ppm)
Harrison School 227 5723 : 1700 . Q007
Longfellow Park .186 1L/16 : 2200 .07
Andorka Lanes . 206 1716 : 2200 .00¢
Sewage Plant . 314 a/31 : 2200 .012
Maximum 3-Hour Moving Average
Station (ppm) Date : Time
Harrison School .160 5723 : 1700-1900
Longfellow Park 116 1/16 : 2000-2200
Andorka Lanes .149 5723 : 1700-1900
Sewage Plant .268 1721 : 1800-2000

2nd Maximum 3-Hour Moving Average

Station {ppm) Date : Time
Harriaon School .135 5/729 : 1600-1800
Longfellow Park .110 5/28 :+ 1700-1900
Andorks Lanes .124 1716 :+ 20Q00-2200
Sewage Plant . 257 i1/21 : 1700-1900
- Maximum 24-Hour Moving Average
Station {ppm) Date : Time
Harriscn School . 036 5/29 : 0300 - 5/30 : 0200
Longfellow Park . 060 1/30 : 1900 - 1/31 : 1800
Andorka Lanes .059 1/30 :+ 2000 - 1/31 : 1900
Sewage Plant .148 1/20 : 2100 =~ 1/21 : 2000
2nd Maximum 24-Hour Moving Average
Station (ppm) Date : Time
Harrison School . 036 5/29 : 0500 - §/30 : Q400
Longfellow Park . 060 1/30 : 2000 -~ 131 : 1900
Andorka Lanes . 058 1/30 : 1900 - 1,31 : 1800
Sewage Plant .147 1720 : 2200 - 1/21 : 2100
Maximum 24-Hour Conc. '2nd Max 24-Hour Conc.
Station {ppm) Date {ppm) Date
Harrison School .035 5/23 . 031 1030
Longfellow Park .058 1/31 .046 2/11
Andorka Lanes . 055 1/31 .053 2/11
Sewage Plant 145 1/21 . 087 2/14

NAAQS: 0.50 ppm (3-hr): 0.14 ppm (24-nr): 0.03 ppm (Annual)
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i-, 3‘

Station

Longfellow Park
Pleasgsant Hillse
Six

Crow

Station

Longfellow Park
Pleasant Hills
Six

Crow

Station

Longfellow Park
Pleasant Hills
Six

Crow

Station

Longfellow Park
Pleasant Hills
Six

Crow

Station

Longfellow Park
Pleagant Hille
Six

Crow

Station

Longfellow Park
Pleasant Hills
Six

Crow

- .

NAAQS: 0.05 ppm

} i

TABLE 3-7.

AND 2U-HOUR MAXIMUM AND SECOND MAXIMUM

NO2 CONCENTRATIONS (ppm) for 198

Maximum 1-Hour Conc.

5

Ann Avg
(ppm)

.016
.013
L0111
.012

{ppm) Date : Time

.07% 6708 + 0000

.07% 2710 : 2200

.082 2704 : 0600

.067 4727 : 1400

Maximum 3-Hour Moving Average
(ppm) Date : Time

. 0658 2720 : 1B00-2000

. 060 2710 : 2000-2200
.07¢ 2704 1 0%00-0700
061 4727 + L400-1600C
2nd Maximum 3-Hour Moving Average
(pem) Date : Time

. 064 5/01 : Q000-0200

. 058 2/11 : 0000-0200
.074 2704 : 0600-0800
.054 427 :+ 1300-1500

Maximum 24-Hour Moving Average

{ppm) Date : Time

Lou7 2705 1 QK00 - 2/706 : Q400

. 045 2710 : 1700 - 2/11 : 1600

L0466 2704 : QUOO - 27085 : 0300

.034 2/704 : o400 - 2705 : 0300

2nd Maximum 2i4-Hour Moving Average

(ppm) Date : Time

.o47 2/05 : 0600 - 2706 : 0500

oLy 2/10 : 16800 - 2711 : 1%00

,0U6 2704 : 0500 - 2/05 : QUOO

D34 2/04 : 000 - 2/0% : QU4OQ
Maximum Z2i4-Hour Conec. 2nd Max 24-Hour Conc.
{ppm) Date (ppm) Cate
. 044 2/11 . 041 4,0l
. 037 2/11 -.033 12/20
. o048 270U .042 2/11
.032 2704 . 030 2/01
{Annusl); Propcsed 0.2%5 ppm {1-hr)
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TABLE 3-8. SUMMARY30F 24-HOUR TSP/IP CONCENTRATIONS

{ugms/m~; 1983 through 1986)
2nd Geo. Std.
Site Type Max. Date Max. Date Mean Dev.
Harrison School PRI 146 3/83 115 6/83 53.6 1.5
IP 38 3/83 88 9/83 37.8 1.6
Longfellow Park PRI 173 9/83 150 8/83 52.0 1.7
Andorka Lanes PRI 319 10/83 257 8/83 80.8 1.9
SEC 293 10/83 247 6/83 76.4 1.8
[P 192 10/83 150 8/83 47.7 1.9
Sewage Plant PRI 232 11/83 147 10/83 55.6 1.7
Harrison School = PRI 166 4/84 136 4/84 45.3 1.6
IP 106 4/84 82 10/84 32.6 1.7
Longfellow Park PRI 180 4/84 150 11/84 47 .4 1.8
Andorka Lanes PRI 386 11/84 313 6/84 64.9 1.9
SEC 484 11/84 320 6/84 69.0 1.9
IP 268 11/84 186 6/84 40.5 2.0
Sewage Plant PRI 200 6/84 181 8/84 52.9 1.9
Harrison School PRI 221 5/85 90 4/85 35.3 1.8
IP 122 5/85 63 1/85 24.3 1.8
Longfellow Park PRI 240 5/85 120 g/85%5 41.0 1.9
Andorka iLanes PRI 215 5/85% 202 7/85 59.1 2.2
SEC 278 5/85 211 5/85 56.3 2.1
IP 165 5/85 125 5/85 33.7 2.2
Sewage Plant PRI 225 5/8% 166 4/85 40.6 2.0
Harrison School IP 110 4/86 80 7/86 63.2 --
PR1 75 4/86 73 7/86 44.2 --
Longfellow Park IpP 111 7/86 86 5/86 71.7 --
Andorka Lanes Ip 285 7/86 112 5/86 94.5 --
_ PRI 120 7/86 78 8/86 61.2 --
Sewage Plant IP 99 7/86 94 4/86 67.6 --
PRI = Primary
SEC = Secondary
I[P = Inhalable Particulate
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the Wisconsin age, which consists of Taminated silts and clays (5 to 50 feet
thick} underiain by ti11. The underlying bedrock is composed of the Olentangy
and Ohio shales. No faulting was discerned in the vicinity.

Seismicity is negligible; significant earthquakes in Ohio are infrequent.
Within a 40 mile radius of the plant, the only recorded earthquakes were [I-V
on the Modified Mercalli intensity scale (MMI). Only one earthquake was
recorded in Lorain County--a IV-VI on the MMI in 1928. 1In addition, there was
a mild earthquake at N.E. Ohio in January, 1986,

At the Edgewater facility, erosion potential and topographic instability
do not present problems. The area is reinforced and protected by a steel
bulkhead. However, the coal storage pile, the ash pands, the limestane silo
and new compressor are on the 100-year floodplain approximately six feet above
the mean lake level.

3.4.4 [Ecological Conditions

The Edgewater site has very little value as habitat for wildlife because
of its previous and existing use as a coal-fired power station. Two
environmental impact statements for the projects conducted adjacent to the
Edgewater facility were reviewed to determine the potential presence of unique
ecological or sensitive communities in surrounding areas. Following is a
quote from the Lorain Harbor EIS.

The Lorain Harbor area was inspected by a biologist of the USF&WS,
and it was determined that no suitable habitat for endangered species
exists. However, the project does lie within the range of the Indiana
bat {Mvotis sodalis) which is a federally endangered species.
Coordination with ODNR’s Natural Heritage Program has revealed that the
silver lamprey (Ichthyomyzon unicuspis}, a state endangered species, was
collected in the Black River approximately 3,000 feet upstream near the
AmShip drydocks.

According to USF&WS, a moderately diverse fish community persists in
Lorain Harbor in spite of rather limited physical habitat and degraded
water quality. Within the past ten years, 47 species of fish have been
identified for the Outer Marbor. During the same period of time, 41
species of fish have been collected within the lower reaches of the Black
River. Gizzard shad and emerald shiner dominate the catches in both the
Quter Harbor and the lower river area. Ffreshwater drum, smelt, white
bass, spot-tail shiner, trout perch and yellow perch are also common in
the Outer Harbor. Trout perch are also very common in the lower river
along with carp, brown bullhead and white sucker. Spawning and nursery
habitat for fish are almost nonexistent in the lower river area and in
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the Outer Harbor. The habitat is severely limited because of deep
navigation channels.

Lorain Harbor is located on the eastern edge of the Mississippi
flyway and on the western edge of the Atlantic flyway, thus attracting
large numbers of ducks, geese and swan, which pass through the area on
migratory flights between southern wintering grounds and northern
breeding grounds. The Quter Harbor provides good feeding habitat for
many species of diving ducks including mergansers and scaup. The only
abundant dabbling duck is the mallard. Herring qulls, ring-billed gulls
and Bonaparte gulls are also attracted to the Quter Harbor. No
significant amounts of waterfowl breeding occur in either the Outer
Harbor or the lower reaches of the Black River.

Figure 3-6 shows the relative location of the Lorain Harbor to the
Edgewater Station. The ecological conditions surrounding the proposed
off-site disposal facility cannot be discussed until the disposal site has
been selected.

3.4.5 Socioeconomic Conditions

The population of Lorain County in 1980 was 274,909 up from 256,843 in
1970. The population of the city of Lorain in 1980 was 75,416 down from
78,185 in 1970. The average unemployment rate in 1981 for Lorain County was
13.3 percent. Lorain County unemployment in 1984 exceeded 20 percent.
Manufacturing plays a major role in Lorain’s economy. In 1978 40,997 people,
or 38.6 percent of the labor force were employed by 55 diversified
manufacturing industries in the area. The principal industries in the Lorain
area include steel, shipbuilding and automobiles.

Lorain County, Ohio, is characterized by high unemployment due to
depressed economic conditions which have severely impacted American
Shipbuilding and U. S. Steel, major employers in the areas. A protracted
decline in the construction industry, particularly related te shipbuilding and
steel production, has resulted in an overabundance of unemployed skilled craft
workers.

3.4.6 Aesthetic Conditions

The area in the vicinity of the proposed demonstration plant is heavily
industrialized. Examples of adjacent operations include a USX steel making
plant which is currently shut down. As such, there are no especially scenic

vistas in this general area.
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There should not be any impacts to sites either listed in or eligible for
the National Register of Historic Places, since the LIMB and Coolside
demonstrations will be built on an already disturbed site. There are a number
of individual properties in Lorain which are listed in the National Register
of Historic Places. Only the Lorain Lighthouse, located on the west
breakwater, is within the study area. There are no historic properties or
archeological sites that have been identified on the proposed site of the LIMB
Extension Demonstration Project.

No information can be provided on the proposed ash disposal site since
the site has not yet been selected.

3.4.7 Iribal or Religious Practices

Babcock and Wilcox is not aware of any unique ethnic, tribal or religious
practices that are indigenous to the site vicinity which could be affected by
the demonstration project.

3.4.8 Identification of Any Other Planned Major Energy or Chemical Complexes

Babcock and Wilcox is presently unaware of any plans for the construction
of additional major energy and chemical complexes in the vicinity of the
proposed project. As previously discussed, the area is heavily industrialized
and areas to the south of the facility are residential. There is little, if
any, vacant land available for construction of major energy or chemical

complexes.
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4.0 PROJECT DESCRIPTION

4.1 INTRODUCTION

This project, entitled the LIMB Demonstration Project Extension,
is an extension to an existing project with the U. S. EPA, currently being
constructed at the Edgewater station of Ohio Edison.

The purpose of the original EPA project was to identify LIMB as a viable
retrofit technology for reducing both sulfur dioxide and nitrous oxide
emissions from utility power generation plants. In addition, an extension
technology termed Coolside is to be demonstrated as a viable method for
reducing sulfur dioxide by injecting sorbent into the flue gas ductwork after
the boiler. LIMB and Coolside as retrofit technologies would be more
economical than the major alternative, wet flue gas scrubbers. Successful
application of the technology to an existing boiler is expected to demonstrate
that 1) significant reduction of SOx and NOx emissions can be achieved at a
fraction of the cost of add-on wet flue gas desulfurization systems; 2) boiler
reliability, operability and steam production can be maintained at levels
existing prior to retrofit of the LIMB system; and 3) technical difficulties
attributable to LIMB operations such as additional slagging and fouling,
changes in the ash disposal requirements and an increased particulate load can
be resolved in a cost-effective manner. Additional utility requirements over
the EPA LIMB project are negligible since humidification will be operational
under the original EPA project.

The following sections present a brief description of the technology,
discuss resource requirements and describe the project in relation to the
overall plant setting.

4.1.1 The LIMB Process

The LIMB process is being designed in detail for Ohio Edison’s Edgewater
Unit No. 4, Boiler No. 13, for the LIMB demonstration which Babcock and Wilcox
is conducting for the U. S. EPA under Contract No. 68-02-4000 (see Table 4-1
for pertinent data on the unit). This design is directly applicable to
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TABLE 4-1. HOST SITE BOILER

AO 0O~ O O B 2 DY —

23.
24.

UTILITY: Ohio Edison Company

UNIT ID: Edgewater No. 4

LOCATION: 200 Oberlin Avenue, Lorain, Lorain County, Ohio 44052
NAME PLATE RATE: 105 MWe _
TYPE: Steam Turbine

PRIMARY FUEL: Eastern Bituminous Coal

ALTERNATE FUEL: None

STATUS: Existing

OPERATION DATE: June 1, 1957

‘BOILER ID: No. 13 (B&W RB-231)

BOILER GENERAL CONDITION: Excellent
BOILER MANUFACTURER: Babcock & Wilcox
BOILER TYPE: Radiant, Wall-Fired, Carolina Design
STEAM FLOW: 690,000 1b/hr
SH OUTLET PRESSURE: 1480 psi
STEAM TEMPERATURES: 1000F SH/1000F RH
DESIGN PRESSURE: 1650 psig
DEMONSTRATION FUEL: Chio Bituminous, 1.5%, 3% and 3.8% sulfur
BURNERS: Original circular have been replaced with 1ow-N0x burners
PARTICULATE CONTROL: Lodge-Cottrell ESP, 3 years old,
conservatively designed. 5
SORBENT STORAGE & HANDLING SPACE: 150’ x 120° = 18,000 ft
available
BOILER AVAILABILITY: 90% (currently) using 1.5 Sulfur Coal;
available for the LIMB demonstration as
on the dispatch schedule.
PAST EMISSION MONITORING: Opacity - Certified
SOZ and CO2 - Certifiable
BOILER DESIGN: 3
Furnace Volume - 52,300 ft
Heat Release Rate - 11,000 Btu/lb X 84,900 1b/hr = 9. 340x 108 Btu/hr
Gas Temperatures - Lvg. Econ. 605°F; ng Air Heater 275°F
Installed Instrumentation
Convective Pass Design - Pendant SSH & RH; Horizontal PSH & Econ.;
Tubular Air Heater
Slagging/Fouling Histery - No major problems
Sootblowing Capacity - {2) Joys @ 1150 CFM, 300 psig each;
total 2300 CFM
Coal Mil1 Capacity - (4) Mills 13-14 tons/hr each
Load Dispatch Priority - May 1984: 23 using 1.5% Sulfur Coal
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utility boilers being considered for Sox/NOx abatement retrofit technology.
The same process and equipment will be used in the DOE LIMB Demonstration
Project Extension.

The LIMB injection system consists of three subsystems to provide sorbent
injection into the boiler. These are 1) the sorbent handling and preparation
system, 2) the feed system, and 3) the distribution system. (See Figure 4-1.)
The sorbent storage and handling system is responsible for supplying and
preparing sorbent for the process. The sorbent will be delivered by bulk
transport truck. It is dry and pulverized material suitable for pneumatic
conveying. The sorbent is stored in a bin or silo from which it can be fed to
the sorbent delivery system and pneumatically injected into the boiler. The
objective of the sorbent feed system is to provide a controlled feed rate of
sorbent to the injection elevations in the boiler. This system is duplicated
for each injection elevation. Material is conveyed in dense phase from the
feed silo bottom to a vertical pickup station from'which it is conveyed in
dilute phase to a distributor bottle. Each bottle distributes the solids and
dir mixture into the injection lines. Air used in transport of the sorbent
would be supplied by a compressor and dried with an air dryer. At the boiler
the distribution system will be provided to give the desired penetration and
dispersion of sorbent into the boiler. A booster air fan will be needed to
provide the air necessary for the desired penetration and dispersion.

Additional soot blowers will be required to deal with the effects of
higher solids concentration in the furnace gases as a result of sorbent
injection.

[f the increased solids loading in the flue gas entering the
electrostatic precipitator causes degradation of performance, performance can
be improved by pretreatment of the flue gas prior to entering the ESP. This
pretreatment will consist of humidification and cooling which will increase
residence time in that unit and improve electrical conductivity in the gas
solids mixture. This will improve the particles’ susceptibility to
collection. The primary goals of humidification are improved SO2 removal and
increased precipitator efficiency.
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To meet the NOX emissions reduction goal of LIMB, low-NOx pulverized coal
burners are required as retrofit. Babcock and Wilcox-developed dual register
and XCL 1ow-N0x burners are generally compatible with utility boilers and
should be easily retrofitted to the operating unit. For LIMB, the XCL low-NOx
burners have been installed at the Edgewater station. Under the LIMB
Extension Demonstration, the range of appiicability of the LIMB process will
be demonstrated on a range of coal sulfur contents. No hardware changes will
be made; however, sorbent ratios will be adjusted.

4.1.2 The Conoco Coolside Process

The Coolside process involves hydrated lime injection, flue gas
humidification and additive injection into the ductwork downstream of the air
preheater. (See Figure 4-2.) The Coolside process will use the same sorbent
storage silo as the LIMB process. The sorbent is pneumatica11y'conveyed and
injected into the flue gas duct downstream of the boiler air preheater.

A water-soluble additive can be_injected into the humidifier in solution
with the humidification water to enhance the process S0, removal. The L
additive being considered for the demonstration will be sodium hydroxide, the
same additive used in Conoco’s 1 MW field test. Work will be carried out to
select the additive and to characterize the properties of simulated Edgewater
Coolside waste to be disposed of. The spent sorbent is removed along with
coal fly ash as a dry solid waste in the ESP. A portion of the ESP solids can
be recycled to reduce the fresh lime requirement if the particulate collection
system can handle the solids loading resulting from recycle. In this
demonstration, both once-through and sorbent recycle will be evaluated. The
ESP at the host site is large enough to demonstrate sorbent recycle.
Commercial hydrated 1ime will be delivered to the test site instead of on-site
hydration of calcined lime.

The Coolside process demonstration will use full-scale commercial
equipment for all the process components. These components inciude the
hydrated 1ime feed system, the flue gas humidification system, additive
injection system and the existing ESP. In addition, a sorbent recycle system
will be installed to allow a portion of the ESP waste solids to be reinjected
along with the fresh Time into the Coolside duct.
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4.2 PROJECT RESQURCE REQUIREMENTS

Since Edgewater is the host site for the EPA LIMB demonstration, most of
the process equipment which is required for the DOE Cooiside demonstration is
already in place. The EPA LIMB and humidification demonstrations will have
installed 90 percent of the equipment needed for Coolside, minimizing the
capital and labor costs of Coolside. Since the required utilities are in
place and arrangements will have been made for solid waste disposal for the
LIMB, these costs will be minimal at the Ohio Edison site.

In addition to project costs, the time for manpower training will be
minimal since the majority of the operators will have worked on the
EPA-sponsored projects. The manpower experience factor should lead to a safe
operation.

4.3 RAW MATERIALS AND UTILITY REQUIREMENTS

The raw material and utility requirements for the LIMB and Coolside are
summarized in Table 4-2. Raw materials required for the LIMB extension are
various coals and sorbents. Three different coal sulfur levels will be tested
in the extension program, 1.5 percent, 3 percent, and 3.8 percent sulfur.
Approximately 60,000 tons of each coal will be required to perform the desired
test program. Each coal will be purchased through Ohio Edison, the host
utility, delivered to, stockpiled on and managed at the existing coal storage
property. '

Demonstration of the Coolside technology which is scheduled to occur
prior to the DOE LIMB testing will utilize the 3.0 percent sulfur coal and
hydrated calcitic lime as raw materials. Approximately 60,000 taons of coal
and a maximum of 6,000 tons of sorbent will be necessary for the testing
program. One raw material required for the Coolside demonstration will be
50 percent sodium hydroxide solution, which is the additive which helps
promote SO2 removal. This solution will be delivered by tanker truck (24,500
gallons per week, maximum) and stored in the plant’s existing caustic tank at
the facility. Quantities of sulfuric acid will also be purchased to be used
to maintain effluent pH in the regulated range. The exact quantities of
sulfuric acid that will be purchased are not known at this time.
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TABLE 4-2. RAW MATERIALS AND UTILITY REQUIREMENTS

Station Coolside
Material/ Requirements LIMB/ includes
Utility w/0 Project LIMB Extension humidification
Coal 160,000 TPY 180,000 TPY 60,000 Tons
Sorbent 0 TPY 9,000 T calcitic limestone 6,000 Tans

Acid for pH Control O

Additive NaOH for
Conditioning

Water
- Cooling 110 MGD
- Process 1.14 MGD

Operating Labor
Construction Labor 0

Power

16,000 7 dolomitic 1imestcne
8,000 T dolamitic hydrated lime
2,500 T promoted lime

Unknown Uniknown

0 1,200 Tons
of 50% solution

.03 MGD .36 MGD
.14 MGD .12 MGD
0 additional 0 additional
rmmemmemenaas 30-50 people------------ >
440 hp 1,340 hp
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The EPA LIMB project utiltizes calcitic hydrated 1ime as the sorbent. A
total of four additional sorbents will be tried in the DOE project. These
will be chosen from a 1ist of sorbents, including calcitic limestone,
dolomitic limestone, dolomitic hydrated time and a promoted lime which is yet
to be identified. For the purposes of the proposed DOE LIMB project the
following approximate requirements for each possible sorbent are anticipated:
calcitic limestone, 9,000 tons; dolomitic limestone, 16,000 tons; dolomitic
hydrated lime, 8,000 tons; and promoted lime, 2,500 tons.

The quantities of each sorbent required will be delivered to the plant by
self-unloading bulk transport trucks which will fill the sorbent storage and
handting systems. For the DOE LIMB project, 10-12 truckloads of additive will
be delivered to the station every weekday, during the day shift. The Coolside
demonstration will require eight trucks of sorbent a day. Additional coal
trucks will be required on a short term basis to increase the inventory, but
impacts will be minimal.

The added utility requirements for the DOE LIMB Demonstration Project
Extension are primarily electrical in nature. However, the additional
operating requirements have not yet been estimated. Additional electrical
equipment over and above normal plant needs without LIMB includes the sorbent
feed pump compressor, the conveying air compressor, booster air blowers and
various other pumps and fans. 1In addition, several air heaters will be needed
to preheat ash transport air. It is estimated that an additiaonal 440
installed horsepower is required for the LIMB system. Coolside, with the
sorbent recycle, will require 1,340 additional installed horsepower to drive
the humidification atomization air compressor, humidification water and raw
water pumps. Another recyclie transport blower and booster air blower may also
be needed. Some additional steam will be needed for the extra boiler socot
blowers that will be installed to prevent tube fouling. This demand of steam
will be intermittent and will be small compared with the amount of steam
available at the power plant. In addition, a significant amount of steam will
be required for flue gas reheating to prevent localized condensation from flue
gas at low approach to saturation conditions.
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The land requirements to construct the project are also small since it is
a retrofit project. No additional land will be purchased by Ohio Edison. A1l
equipment will be Jocated within existing fence lines. Additional space
requirements for the LIMB project at the host site include space for a new
unpaved roadway around the new sorbent storage silo. The roadway will be
approximately 200 feet long and 30 feet wide. The Coolside work will require
a compressor and recycle sorbent storage silo pad.

The Tand requirements for waste disposal are potentially significant.

The LIMB portion of the project will generate up to 12.5 tph of waste
including slaking water and the Coolside portion of the project up to 11.6
tph. Of this waste, 72-76 percent is a result of the spent sorbent and 26-28
percent i5 flyash which would be generated without the project. The EPA LIMB
work is projected to last 12 months, DOE LIMB work, 14 months and the DOE
Coolside activities 4 months. Using a 43 percent capacity utilization factor
and assuming 2,200 tons will occupy 1 acre-foot, the DOE LIMB work will
generate 22 acre-feet of wastes inc]dding flyash and the DOE Coolside portion
of the project will generate 10 acre-feet including flyash. Assuming a
10-foot fill depth, approximately 3 acres of land will be needed over the life
of the DOE LIMB Demonstration Project Extension. A large portion of this
waste would otherwise exhaust from the boiler stack as fly ash, SOx and NOX.
A Tandfill for the project solid waste has not been selected at this time.

Peak project labor requirements for the construction of the DOE LIMB
Demonstration Project Extension should place no undue stress on the existing
area labor resources since the area is characterized by high unemployment
among skilled craftsmen due to depressed economic conditions. The labor
requirements during operation will be much less. No additional permanent
power plant staff are anticipated for operating either the LIMB or Coolside
Systems. However, additional B&M, Conoco and Radian personnel will be on-site
only for the duration of the project.

For the proposed technology, manufacturing of equipment is easily
performed due to the large overcapacity within the industry. In addition,
there are no unusual fabrication requirements that would preclude the use of
existing manufacturing facilities. The nature of the individual components

4-10



make LIMB and Coolside technologies very compatible with existing power plant
and environmental manufacturing methods. The water requirements of the
project are discussed in later sections.

4.4 PROJECT SITE PLAN
4.4.1 Description of Physical Appearance

The LIMB Demonstration Project Extension is to be conducted on the
Edgewater Unit No. 4. The demonstration will include provisions for
additional equipment adjacent to Unit No. 4 boiler and its associated control
equipment. This boiler is located on the northeast corner of the plant. A
specific plot plan of the area affected by the project is given in Figure 4-3.
The majority of the modifications will be made to existing equipment and will
consist of very little new construction. The humidification portion of the
Coolside project will require an additional compressor located inside the
boiler house, provisions for ash recycle and provision of a bypass duct.

There will be very little change in the physical appearance of the
facility with the exception of the new sorbent silo and modified or additional
inlet ductwork to the ESP. These modifications will probabiy not be
noticeable from the outside of the plant since the thanges are made on the
north and lakeside of the facility behind the bailer house.
4.4.2 Fuel Storage Area

Coal for the EPA LIMB project and the DOE LIMB Demonstration Project
Extension will be stored in the existing coal storage area which is approved
by the Ohio EPA. This area is shown in the plot plan, Figure 4-4. Normally
the facility stores a 45-day supply of coal or approximately 35,000 tons.
During the LIMB and Coolside demonstration, up to 55,000 tons of coal will be
stored on-site. The demonstration coal, which will be a higher sulfur coal
than normally used, will be segregated from the regular coal, but stored on
the same pad. Coal is delivered by truck, piled and compacted by bulldozer.
Coal normally is delivered during the day shift. HNormally 45-50 coal trucks
come to the site in the eight-houyr period. A small increase in the rate of
truck unloading may be required to build inventory.
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The existing coal storage pite is located on the northeastern side of the
site and extends from the lake to the coal conveyor system. The main coal
pile is approximately rectangular in shape with a width of 200 feet and length
of approximately 350 feet. The pile is located on a pad of natural soil. The
whole coal pile area is approximately 6 feet above the lake level and will be
located in the fiood plain according to our interpretation of the flood
insurance rate map of the city of Lorain, Ohio, produced by the U. S,
Department of Housing and Urban Development. Portions of the flood insurance
map for the county are shown in Figure 4-5. Our interpretation of the figure
and the limits of the flood zone A2 are shown in Fiqure 4-6. According to
these figures, the northern 500 feet of the facility (everything north of the
construction warehouse) is zone AZ2. Thus, the coal storage pile, the ash
ponds and the limestone silo and new compressor are on the 100-year flood
plain. The remainder of the site, south and west, is flood zone C, an area of
minimal flooding.

4.4.3 Sorbent Storage Area

Sorbent for the LIMB Demonstration Project Extension will be delivered by
bulk tanker truck and pneumatically conveyed to a new sorbent storage silo
located immediately north of the existing silo behind the ESP No. 4.

4.5 OFF-SITE FACILITY REQUIREMENTS

The only additional off-site facility required for the project is a solid
waste disposal area which is discussed further in Section 4.6.

No additional roadways are needed at the site for truck access, since all
coal and ash is currently hauled by truck. Water will be supplied from Lake
Erie or the plant’s existing system. Any additional piping will be located
on-site. No off-site transmission lines will be needed to supply power to the
project.

4.6 IN-PLANT AND OVER-THE-FENCE DISCHARGES
The LIMB Demonstration Project Extension will produce gaseous, liquid and
solid effluents during the operation. These are described in the applicable
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KEY TO MAP

310- ¥uar Frond Bourdary

ZONE B
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tI0-Year F ood Boundar, —e———

ZONE 3
310-Year Floord Boundary =—————-
3se Finod Elevation Line 5713
Wwith Elevatign In Feer™=
Bise Flood Elevation in Feet {EL 987}
where Uniform Within Zone**
F evarion Reference Mark RM7y
Rver Mife «M1.5

**Referenced to the National Geodetic Vertical Datum of 1929

*EXPLANATION OF ZONE DESIGNATIONS

JONE EXPLANATION

A Aress of 10Q0-vear flood: base flood elevations and
rlood hazard factors not determined.

AD Aress o 100-vear shallow tlooding where depths
are between one {1} and three | 3] reer; aver = depths
ot ingndation are shown, but no flood hatard factors
Jre Jetermined.

AH Areas of 100-vear shallow flooding where depths
ire hetween one {1} and three 13) feer; pive tood
slevations ire shown, butl no Hood hazard tictors
ire determined,

£1-A30 Are1s ot 100-vear flood; base flood elevations and
tlood Pazard factors determined.

AgQa Aregs of 100-vear flaad to be pratected by tlood
Joageclion  svstem under consiruction; base tflood
evations und Hood hagzard fawtors not détermined,

3 Areas berween imits of the Y00-year flood and 300-
vedr flood; or certain areas subject to 100-vear tlocd-
Ing with average depths less than one (1) foot or where
the contnbuting drainage area i5 fess than one square
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subsections below. Most of the discharges will occur during operation and
very little impacts will occur during construction and disposition.
4.6.1 Air Emissions

Construction and operation of the LIMB Demonstration Project Extension
will result in air emissions. These include fugitive dusts and vehicular
emissions during construction, and vehicular emissions, power plant emissions

and fugitive emissions during operations. The major air emissions will accur
from the unit during demonstration. These are discussed in detail below.

Table 4-3 itemizes the expected Edgewater plant emissions and waste
streams for the extended LIMB demonstration, with various coals of different
sulfur content and each of four sorbents. The sorbents considered are
hydrated calcitic lime, hydrated dolomitic lime, calcitic limestone and
dolomitic limestone. Table 4-4 presents the same data for the Coolside
process with one coal and one sarbent. Streams presented show SOX, Nox and
particulate emission levels,

4.6.1.1 592 Emissions. Currently the host site is discharging SO2 at
the rate of 2.44 1bs of SO2 per million Btu. The LIMB technology proposes to
reduce SO2 emissions by up to 50 percent. In the parametric study where three
coals of different sulfur contents and various sorbents are utilized, failure
to maintain levels below the maximum 502 emissions standard of 3.4 1bs per
million Btu will result in either of three control options:

1. The ratio of sorbent-to-sulfur in the coal will be increased in an
attempt to capture more sulfur emissions. 1In general, the process
will then be fine-tuned to ensure maximum SO, capture. If this
proves unsuccessful in reducing SO2 emissiung to the desired levels,
then;

2. Terminate the test on the particular coal-sorbent combination. The
objectives of the test will have been met by virtue of finding that
a particular coal-sorbent combination does not perform
satisfactorily; or

3. Obtain a "hold harmless" clause to the air permit.

The Coolside technology is to be demonstrated on 3 percent sulfur content
coal. A one MW demonstration of the Coolside process in 1984 showed that
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TABLE 4-3. EXPECTED PLANT EMISSIONS AND WASTE STREAM

TOTAL NITROGEN OXIDE EMISSIONS(S0% REDUCTION ASSUMED):

~Lbe/Hr at Full Load 509
~Tons/Yr (1) 960
-Lbs/Mbtu Q.48

SORBENTs MYDRATED CALCITIC LIME (SASE LIMB DEMONSTRATION)
Coal Sul fur Level: 1.5% 3.0% 3.8%

Total Sulfur Dioxide Emissions(50%Z Reduction Assumed):

-Lbs/Hr at Full Load 1237 2474 3134
-Tons/Yr (i) 2330 {4660 S902

Total Particulate Emissionsa:

-Lbs/Hr at Full Load &S 97 114
-Tons/Yr(l) 122 183 215
-Lbs/Mbtu 0.086 0.09 Q.11

Total Salid Waste(2):

~-Lbs/Hr at Full Load 14587 22602 26870
-Tone/Yr(l) 27473 42568 50622
=Lbhs/Mbtu 13.7 21.3 25.2

NOTES:1 (1) Assumed availability/capacity factor of 0.43
(2) Ash content of coal=10%) Ca/8 stoichiometric ratio=2:11;
Neutraliztion by hydration
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TABLE 4-3. EXPECTED PLANT EMISSIONS AND WASTE STREAM
(Continued)

SORBENT: HMDRATED DOLOMITIC LIME
Coal Sulfur Level: 1.5% 3. 0% I.8%

Total Sulfur Dioxide Emissions (50% Reduction Assumed):s

-Lbs/Hr at Full Load 1237 2474 J134
-Tons/Yr (1) 2330 4660 902

Total Particulate Emissions:

=Lbhs/Hr at Full Load 8l 129 1595
=Tons/Yr (1) 153 243 292
-Lbe/Mbtu 0,08 0.12 .18

Total Solid Waste(2):

~Lbs/Hr at Full Load 18046 294651 35692
~Tons/Yr(2) 34025 S5475 67222
-Lbs/Mbtu 17.0 27.9 33.6

NOTES: (1) Assumed availability/capacity factor of 0.43
(2) Ash content of coalwi0X) Ca/8 stoichiometric ratios=2:11
Neutralization by hydration
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TABLE 4-3. EXPECTED PLANT EMISSIONS AND WASTE STREAM
(Continued)

SORBENT: CALCITIC LIMESTONE
Coal Sulfur Level: 1.5% 3.0% X.8%

Total Sulfur Dioxide Emissions (350% Reduction Assumed):

-l.bs/Hr at Full Load 1237 2474 3134
-Tans/Yr (1) 2330 4440 S902
-Lbs/Mbtu 1.17 2.3% 2.95

Total Particulate Emissions:s

-Lbs/Hr at Full Load : 71 109 129
-Tons/Yr (1} 134 2095 243

Total Solid Waste(2)1s

=-Lbs/Hr at Full Load 16089 25507 I0&83
~Tons/Yr {2} J0302 48228 %7788
~Lbs/Mbtu 15.2 24.1 28.9

NOTES: (1) Assumed availability/capacity factor of 0.43
(2) Ash content of coalesi0¥s Ca/S stoichiometric ratio=2:1;
Neutralization by hydration
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TABLE 4-3. EXPECTED PLANT EMISSIONS AND WASTE STREAM
(Concluded)

SOREBENT: DOLOMITIC LIMESTONE

Coal Sulfur Level: 1.5% 3.0% X.8%

Total Sulfur Dioxide Emissions (50% Reduction Assumed):

-Lbs/Hr at Full Load . 1237 2474 3134
-Tons/Yr (1) 2330 46460 sS902

Total Particulate Emissions:

~Lbs/Hr at Full Load B? 145 17%
-Tons/Yr il) 148 273 329
~Lbs/Mbtu 0.08 0.14 0.146

Total Sclid Waste(2)13

-Lbs/Hr at Full Load 25174 33350 40492
-Tons/Yr (2} 47413 &2811 76263

NOTES:1 (1) Assumed availability/capacity factor of 0,43
(2) Ash content of coal=10%; Ca/5 stoichiometric ratio=2:1;
Neutralization by hydration
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TABLE 4-4. EXPECTED PLANT EMISSIONS, COOLSIDE DEMONSTRATION

Sorbent Hydrated Calcitic Limestone
Coal Sulfur Level 3%

Total sulfur dioxide emissions {75% SO2 reduction assumed)

Once Through Recycle

- 1bs/hr at full Toad 1,237 1,237

- tons/yr (1) 2,330 2,330

- T1bs/MBtu 1.17 1.17
Total particulate emissions

- 1bs/hr at full load 83 62

- tons/yr (1) 119 117 '

- 1bs/MBtu .06 .057
Total solid waste (2)

- 1bs/hr at full load 21,047 18,556

- tons/yr 39,638 34,948

- lbs/MBtu 37.2 32.8

Notes: (1) Assumed availability/capacity factor of 0.43
{2) Once through design Ca/S = 2.0
3% sulfur coal NaOH/CaOH, = 0.1(w/w)
recycle design Ca/$ = 1.3
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75 percent SO2 reduction can be expected at Edgewater. Based on these data, a
maximum SO2 emissions rate of 3.2 1bs of SO2 per million Btu at a test
condition which causes a 30 percent SO2 reduction is projected for the host
site during the Coolside optimization phase, During the Coolside
demonstration phase, a 1.2 1bs of SO2 per million Btu is projected. Taking
into account that the test fuel will contain twice as much sulfur as the
current fuel, this will lead to a net SO2 reduction of 52 percent from current
operating levels of Unit No. 4 during the Coolside demonstration.

4.6.1.2 NO_ Emissions. NOx reduction will be realized by exchanging
1ow-N0x B&W XCL burners for the B&W circular burners currently in service at
Edgewater. The predicted emission for the demonstration is 0.48 1bs of NOx
per million Btu based on recent tests conducted in EPA’'s large water tube
simulator. Under normal conditions this would represent about a 50 percent
reduction from what would be expected from a circular burner in a furnace
built in the 1950°s. Baseline testing of Edgewater unit No. 4 was conducted
in May 1986 to characterize the unit prior to any LIMB modifications. Nine
baseline NOx tests were made and are summarized in Table 4-5. Average NOx
emissions ranged from 0.66 1b/MMBtu at a boiler load of 64 MW to 0.85 1b/MMBtu
at a load of 101 MW. Based on these tests NOx emissions reductions will range
from 27 to 44 percent depending on boiler load.

4.6.1.3 Particulate Emissions. The predicted particulate emissions
during the LIMB demonstration range from 0.06 1b/MMBtu to 0.16 1bs/MMBtu
depending on the coal type and sorbent combination used. These predictions
are based on an assumed particulate removal efficiency for the ESP of
approximately 99.6 percent. Based on the permit requirements, particulate
emissions must be maintained at or below 0.1 1bs per million Btu. The initial
testing will include utilizing the ESP with a minimum number of fields
energized. Information on the minimum fields required to keep particulate
emissions below the 1imit is necessary to approximate a less conservative
precipitator design characteristic of an average unit. Should the particulate
level exceed the 1imit, more fields in the precipitator can be energized until
the particulate emission limit is met.

The existing Lodge-Cottrell ESP was installed at Ohio Edison’s Unit No. 4
in 1982 as a retrofit dust collector. It was designed to treat 412,627 acfm
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TABLE 4-5. SUMMARY OF BASELINE CONTINUOUS MONITORING RESULTS
FOR NOx AND 302 CORRECTED TO 3% OXYGEN

Bailer _ Corrected Stack Stack Egission
Load Baseline Concentration myv (1b/10~ Btu)
{MW) Test No. NO, 50, NO, sa,

101 BL-01 586 2331 0.80 4.41
BL-04 690 2552 0.94 4.83

BL-06 - 600 2616 0.82 4.95

Average 625 2500 0.85 4.73

82 BL-03 567 2679 0.77 5.07
BL-08 600 2734 0.82 5.17

BL-09 600 2616 . 0.82 4.95

Average 589 2676 0.80 5.06

64 BL-02 464 2574 0.63 4.87
BL-05 531 2602 0.72 4.92

BL-07 472 2490 0.64 4.71

Average 489 2555 0.66 4.83
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of gas at 290%F and -13" wg at the ESP inlet. If the particulate loading at
the inlet to the ESP is no greater than 21,602 1b/hr and the particulate
resistivity is Jess than 1013 ohm-cm, the particulate emissions should be less
than Q.1 1b/MMBtu according to Lodge-Cottrell.

The ESP has 316,800 square feet of collecting surface area resulting in a
specific collection area (SCA) of 767. With this SCA and the projected
resistivity of 1012 ohm per centimeter, this £SP should have little trouble in
achieving the required efficiency while the boiler is operating in the LIMB
mode. If for any reason it is determined that the ESP will not perform
adequately in this operational mode, flue gas conditioning such as
humidification could be utilized to reduce the fly ash resistivity and bring
the equipment into compliance with the emission requirements.

During the baseline testing, prior to installation of LIMB, particulate
emissions and ESP efficiency measurements were made. Results of the EPA
Method 5 testing at the ESP inlet and outlet are summarized in Table 4-6. As
shown in Table 4-6, ESP inlet particulate loadings were similar for all three
boiler loads, ranging from 3.55 to 3.71 grains/dscf. Average ESP outlet
particulate loadings were also similar at 64 MW and 82 MW and approximately
twice as high at 101 MW.

Particulate mass emission rates (1b/hr) at both the boiler outlet (ESP
inlet) and the ESP outlet increased with increasing boiler Toad. Particulate
mass rates at the boiler outlet ranged from 4,930 to 7,690 1b/hr and mass
rates at the ESP outlet ranged from 35.4 to 108 1b/hr at boiler loads of 64
and 101 MW, respectively.

ESP removal efficiency was slightly Tower for the high load tests
(98.6 percent) compared with the two lower load tests (99.4 and 99.3 percent).
The lower ESP efficiency and higher ESP inlet particulate loading at the high
load test condition result in a correspondingly higher ESP outlet particulate
emission on a heat input basis. Outlet particulate emissions averaged
0.093 1b/10% Btu at the high load compared with 0.045 and 0.046 1b/10% Btu at
the two lower loads.

These results show that the ESP may not be operating as efficiently at
high loads as assumed for the particulate emissions calculations and is
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guaranteed by the vendor. However, this may be due to measurement of
condensables in addition to particulate. Some method of measurements may be
made to verify this.

4.6.1.4 Fugitive Emjssions. The LIMB Demonstration Project Extension
could potentially increase fugitive particulate emissions from the facility.
Potential fugitive dust sources include sorbent unloading, the ash loading,
the coal pile and the plant roads. The haul roads at the disposal site could
also be a potential fugitive dust source. All of these sources will be
controlled as required by the existing fugitive emissions permits.

The sorbent unloading operation will be pneumatic and will include a
fabric filter on the silo to control emissions during unloading. A%l
ash/spent sorbent generated during the demonstration will be stored in the
existing ash silo prior to disposal. The dry material will be routed through
a pug mill where the water will be added before the material drops into the
dump truck for trucking to the disposal site. Wetting of the material will
reduce the potential for fugitive dust emissions. After wetting, or mixing
with water, the LIMB ash will get warm due to the hydration reactions and
noticeable amounts of steam will be generated a short time after placing the
material in the truck. It will be necessary to allow the truck to cool for a
period before leaving the site. A tarped, 15 cubic yard dump truck with a
disposable plastic liner or 20 to 25 cubic yard pushout truck with hydraulic
ram will be used to remove the material and haul it to an Ohio EPA approved
and licensed disposal site.

Several techniques are used to reduce the potential fugitive dust
emissions from plant haul roads and parking areas. Fugitive dust emissions
from paved surfaces are controlled by sweeping and water flushing on an
as-needed basis. Unpaved surfaces are chemically treated with a dust
suppressant once every three weeks or on an as-needed basis. In addition,
haul trucks leaving the site are required to pass through a truck wash to
reduce entrainment of material. All trucks leaving the site are covered.
Fugitive dusts from the coal pile are controlled by compacting the material
with a bulldozer. According to plant personnel, water sprays are not needed.
A1l coal carrying conveyors and transfer points are enclosed and Ohio Edison
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Company has a program to routinely inspect and repair all conveyor transfer
points when necessary.

4.6.1.5 Vehicular Emissions. Construction material, coal, sorbent and
ash will be transported to or from the site by truck. Air quality impacts
from these mobile emission sources can be estimated. The emission factors for
heavy-duty diesel-powered equipment are presented in Table 4-7. The major
additional vehicular traffic to and from the site will be associated with
delivery of sorbents and additional coal and disposal of ash. Sorbent
delivery will result in a maximum of 12 additional trucks a day and ash/spent
sorbent disposal w1} result in an additional 10 to 12 trucks. Additional
coal delivery will result in a small increase in truck traffic. Using the
emission factors shown in Table 4-7 the resulting carbon monoxide, hydrocarbon
and NOx emissions for the LIMB extension have been calculated, assuming that
each truck makes a 30 mile round trip averaging five miles per gallon.
Maximum expected vehicular emissions for the life of the project are 1.2 tons
€0, 0.2 tons HC, and 2 tons NOx. These are minimal compared with the current
emissions from the power plant and mobile sources in the area.

4.6.1.6 MNoise. The additional truck traffic and equipment needed for
the LIMB Demonstration Project Extension will also contribute to the noise
level in the area. However, the additional equipment is located behind the
existing power plant and some 1,000 feet from the noise sensitive area. In
addition, the noise will occur against a background of the ambient operational
noise from other power plant activities and would not represent a significant
impact.

4.6.1.7 Air Permits. It is not anticipated that any additional air
permits will be necessary for demonstration over and above those already
obtained for the base LIMB demonstration. Presently the Edgewater facility
holds an operating permit issued by the state of Qhio on August 3, 1984, with
an expiration date of August 3, 1987. 1In addition to this permit, a variance
was applied for as part of the base LIMB technology demonstration to allow
burning of high sulfur coal to develop baseline data on boiler performance
with high sulfur coal prior to lime injection into the boiler. The variance
was approved. After the high sulfur coal case, one goal of the LIMB
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TABLE 4-7. EMISSION FACTORS FOR HEAVY-DUTY, DIESEL-POWERED
EQUIPMENT

EMISSION FACTORS FOR GIVEN EQUIPMENT

Heavy~duty Wheeled Wheelad Qff-High= Miscel-
POLLUTANT  Truck (lb/ Tractor Dozer way Truck laneous
1000 (lb/hour}?  (lb/hour)  (lb/hour) (lib/hour)
Gallons)
Carben
Monoxide 225 .18 Q.74 1.36 0.6}
Hydro~
carbons 3 0.15 0.1) 0.44 0.18
Nitrogen
Oxides 370 0.99 5.08 7.63 1.27

Source: U.S. Eavirornmental Protection Agency, 1976a. Compilation of
Air Pollutant Emission Factors, Second Zdirion (reviged
through 1976) AP=-42, Ressarch Triangle Park, North Carolina.
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Demonstration Project Extension is to assure that the present emission limits
at Edgewater of 0.1 1bs particulate per million Btu and 3.4 1bs SOx per
million Btu on a rolling 30-day average are not exceeded.
4.6.2 Wastewater Emissions

There are five wastewater streams generated or affected by the LIMB
Demonstration Project Extension. These are the ash water discharge, drainage
from 1ime handling, acid storage tank drainage, drainage from the lime silo
enclasure, and coal pile stormwater runoff. These are described briefly
below.

4.6.2.1 Ash MWater Discharqge. The discharge from the ash handling system
hydraulic exhauster is an existing wastewater discharge which is directed to
the ash pond. This stream presently contains some coal fly ash carryover from
the ash silo bag filter. On LIMB, the stream flow remains the same at
approximately 1,000 gpm; however, this stream will change in that the ash
carryover could now contain as much as 44 percent calcium oxide (1ime),
thereby making the stream alkaline. The ash water pH control system is
designed to neutralize this alkalinity by injecting sulfuric acid into the
discharge line. Thus, despite the increase in waste stream pH, the final ash
pond discharge will be maintained at the present pH of about 7 to 8. The
discharge will, however, be high in suspended solids. The ash water pH
control system will be conservatively designed to ensure that pH levels in the
final discharge will be within permitted limits.

4.6.2.2 Lime Handling and Storage Area Discharge. Spills of pulverized
lime may be experienced in the lime handling and storage avea. Proper
housekeeping practices will provide for manual cleanup and removal of major
quantities of spilled lime with possible periodic maintenance washdowns to the
lime area drain. Additionally, precipitation runoff from this area will be
routed to this wastewater drain. Drainage will be conveyed to the bottom ash
dewatering bin sump for subsequent recycle or treatment in the ash pond.
Drainage quantity and quality will vary depending on the activity generating
it; however, at worst it will be high in suspended solids and alkalinity.

4.6.2.3 Acid Storage Tank Area QOrainage. The new 5,000 gallon sulfuric
acid storage tank of the ash water pH control system is located in a concrete
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diked area sized to retain the full tank volume in the event of tank rupture
plus precipitation from a 10 year, 24 hour rainfall event. A collection sump
with crushed limestone is located within this area. The gravity discharge
line from the sump has a normally closed valve which can be used to direct
drainage to a plant wastewater collection trench. Periodically, the pH of the
precipitation collected in the sump will be monitored and if acceptable (pH of
6 to 9) the sump valve will be opened to drain the sump. This discharge will
likely contain some suspended solids. The sump will drain to the ash pond,
but this drainage will not affect the final ash pond discharge. Large acid
spills would require manual neutralization and cleanup. The crushed limestone
will serve to neutralize small amounts of sulfuric acid which may drip from
the tank fill connection during filling operations.

‘ 4.6.2.4 Drainage From Lime Silo Enclosure. Noncontact cooling water
will be discharged from the sorbent feed pump compressor (about 10 gpm) and
storage silo fiuidizing air refrigerant air dryer {(about 12 gpm) to a floor
drain and ultimately to the bottom ash dewatering bin sump. The drainage will
be of lake water quality with an elevated temperature (120°F, approximately).
The temperature rise to lake water will be insignificant. At this time there
is some question about where the noncontact cooling water will be discharged.
An option is to discharge the water into the main plant cooling water intake.

4.6.2.5 Coal Pile Stormwater Discharge. ODuring the demonstration
period, high sulfur coals will be stockpiled on the existing coal pile. This
is expected to affect the coal pile stormwater discharge by slightly lowering
the pH and increasing the dissolved metals and solids content of the runoff.
However, the magnitude of these effects is dependent on the level of coal
impurities, and cannot be predicted until a test coal is selected. The
effects on Lake Erie are expected to be insignificant compared to the effects
of the ash pond discharge.

4.6.2.6 Wastewater Permits. The basic water pollution control
obligations imposed on the Edgewater power plant originate from the federal
Clean Water Act and provisions of the Ohio water pollution control laws. With
the LIMB and Coolside technologies, no significant changes in gquantity or
quality of water discharged over tdgewater's present status is anticipated
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except the pH and total suspended solids. To dea) with this possibility, a pH
control system will be installed to assure maintenance of pH at existing
permit levels.

The major additional wastewater stream from the Coolside demonstration
project will be the noncontact cooling water used by the compressor supplying
atomizing air to the humidification nozzles. This compressor unit utilizes
approximately 250 gpm of water. Some of this water (approximately 74 gpm)
will be used to humidify the flue gas, and the remainder will be discharged
into the intake channel. Other waste streams will remain largely unchanged.

The facility is currently filing for a modification to the existing NPDES
permit for the additional discharges which are small compared with the
existing power plant streams. All wastewater from the LIMB Demonstration
Project Extension will eventually drain through the primary ash pond and then
through the secondary ash pond prior to discharge. The current permit
specifies sampling and analysis for pH, total suspended solids, oil & grease,
and various metals. Limits have been set for pH, total suspended solids, and
0il & grease. There is a potential that wastewater from the LIMB process will
increase the pH and the suspended solids levels.

4.6.3 Solid Wastes :

The largest volume waste stream from the project will be the combined
spent sorbents and ash from the LIMB Demonstration Project Extension. The
estimated quantity of solid waste produced for each of the four sorbents is
summarized in Tables 4-3 and 4-4.

The solid wastes produced will be fly ash from coal combustion combined
with excess lime and calcium sulfate. Coolside waste product will include
calcium sulfite as well as calcium sulfate and some increase in sodium because
of the additive used. The total solid waste preduction rate for the tdgewater
Unit No. 4 will be in the region of 21 acre-feet a year (46,200 tons/year).
This includes water of hydration and assumes a 43.3 percent unit capacity
factor.

4.6.3.1 LIMB Ash Leachate Studies. Ash by-products from the LIMB
process were investigated in a pilot-scale facility by Southern Research
Institute (SoRI). An average of 11 analyses of the ash generated by SoRI is
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presented in Table 4-8. The ash consists primarily of excess lime, calcium
sulfate and the coal’s fly ash.

There is concern over whether the high pH of the leachate from this
material will cause disposal problems. Utility wastes such as fly ash and
scrubber sludge are in an exempt category under the Resource Conservation and
Recovery Act. Under this act, an extraction procedure (EP toxicity test) is
used to leach out metals normally considered pollutants of concern. In tests
conducted by SoRI thus far, metals extracted from LIMB ash were below the
cancentration used to define hazardous waste (see Table 4-9). The quicklime
component of the ash is beneficial in this regard since its chemically basic
nature suppresses solubilization of many of these metals.

The addition of water to LIMB ash is expected to result in cementitious
reactions producing a material with increased structural integrity and lower
permeability in a manner similar to the technique of mixing wet scrubber
studge with fly ash and lime. Stabilizing the material in this fashion may
reduce or eliminate the potential need for neutralization of leachate.

Under an EPA/SoRI cooperative project aon disposal, recycle and by-product
use of LIMB ash, SoRI is currently evaluating options of producing a synthetic
aggregate for use as a road base material. In this case, a controlled
hydration step would be required. SoRl is also working on several tasks
including permeability studies of stabilized ash and characterization of
runoff samples from West Lorain.

4.6.3.2 Permeability Studies on West Lorain Core Samples. Ash
conditioning tests were performed at Edgewater with LIMB ash from the Lakeview
Station of Ontario Hydro. The wetted ash was transported to a test section on
the property surrounding the West Lorain Plant of Ohio Edison. Ten piles of
conditioned ash were placed in the landfill section. Samples were removed
from each truck at the plant site. These samples were analyzed for free lime,
sulfur, metal oxides, carbon, and hydrogen. A thermogravimetric analysis in a
nitrogen atmosphere was performed on the Lakeview ash to determine calcium
carbonate content.

From this analysis, it was determined that the free lime content of the
ash was approximately 24 percent, instead of the 17 percent which was
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TABLE 4-8. LIMB ASH ANALYSES GENERATED BY SOUTHERN RESEARCH INSTITUTE
(SoRT} IN A PILQT-SCALE FACILITY

Range of Values

Component % by Weight
Loss an ignition 2.0 - 4.2
LiZO 0.01
Na20 0.11 - 0.15
KZO 0.38 - 0.78
Mg0 0.70 - 0.77
Cal 36.7 - 51.1
F9203 3.8 -12.1
A1203 5.5 - 10.4
SiO2 9.3 - 21.7
TiO2 | 0.4 - 0.7
P205 <0.03 - 0.05
503 15.5 - 26.8
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TABLE 4-9. LEACHATE ANALYSIS OF ASH (EP TOXICITY TEST)

Concentrations in Leachate, mg/]

Levels Which Define
Hazardous Waste

Specie Sample A Sample B mg/1
Arsenic 0.0145 0.0210 5
Barium 4.11 4.24 100
Cadmium 0.00095 <0.0005 1
Chromium 0.0394 0.0240 5
Lead <0.0030 0.0045 5
Mercury <0.0003 0.0003 0.2
Selenium

Silver <0.0005 <0.0005 5

pH 12

.4/12.2 pH units? 12.4/12.2 pH units? 12.5 max.

Agefore/after acid addition
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estimated by BAW before the wetting tests were run on the ash (Tables 4-8 and
4-9). This information changed the water:lime ratios slightly so that the
ratios were in the range of 2.5-4.0 instead of the 3.5-5.5 previously thought.

To determine permeability of water through the ash piles, core samples
were to be taken at 4 weeks, 16 weeks and 32 weeks, or until the permeability
coefficient was <0.000001 cm/s. On August 19, 1986, some core samples were
removed from the landfill site by SoRI. Law Engineering ran their
permeability test on the specimen in the sampling cylinder without removing it
first. The permeability coefficient was 8 x 10'4 cm/s, which is very high for
this type of product after this Tength of curing (approximately 4 weeks).
Dravo Lime Company had gotten a permeability of 3.6 x 10"6 cm/s for samples
made in their laboratory and cured for 30 days. Therefore, a better method
had to be devised to remove the core samples. A suggestion was made to use
concrete coring and drilling equipment and cores were subsequently taken.

Table 4-10 gives the results of tests performed to date. The ash piles
with the actual water:1ime ratios of>3-3.6 gave fairly good results, but the
best results came from the pile which set up like cement (Pile #5). During
the wetting test for this pile, the pugmill tripped off line several times so
that large quantities of water occasionally poured into the pugmill while no
ash was flowing into it. At other time, the conditioning system worked
properly to give the Tower water:lime ratios desired, but the truckload
included a high water content for some parts, while other parts had
considerably lower contents. The overall consistency was described as
mudlike. No estimate of an overall water:lime ratio could be made.

4.6.3.3 Characterization of Runoff Samples From West Lorain Landfill
Test Cell. On July 23-25, ash was received from Ontario Hydro, conditioned
with various water:1ime ratios at Edgewater using a Dravo-Wellman conditioning
system, and placed in separate piles in a lined 40 by 60 foot area. Ohio
Edison collected samples of the runoff from the drainage trench and sump and
submitted them to SoRl for determination of solids, pH alkalinity, and RCRA
metals.

Table 4-11 lists the samples and the results obtained to date. In some
cases a composite sample was used to provide enough sample for analysis.
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TABLE 4-1C. CORE SAMPLES FOR PERMEABILITY TESTING
FROM EDGEWATER LANDFILL

BeW SRI Permeabiliey
B ¢ W Water:Lime Water:Lime Ratio Coefficient,
SRI Sample # Sample § Ratio Ratio cm/sec
D-0754=14- 1 3A'-A 4.5:1 3. 2:1 6.75 x 10~
D=0753=-14= 2 3A'-B 4.5:1 3.2 ——
D=0753-14- 3 3A 4.5:1 3.2 1.46 x 10~
D=-0753-14- 4 k) 4.5:1 3.2:1 -—
D=-0753=-14- 5§ ic 4.5:1 3.2:11 4.78 x 104
D-0753-14- § 5A' Sludge - 1.7 x 10-%
D=0753-14~ 7 SA Sludge - -——
a
D=-07%3-14- 8 6A'=A S:1 3.6:1 3.64 x 107%
b
D=0753-14~ 9 6A 5:1 3.6:1 1.0 x 107%
D-0753-14-10 6B 5:1 3.6:1 9.49 x 107°
D-0753=14-11 A=A Operators 2.9:1 - 3,.6:1 2.9 x 107%
Discretion
D-0753~14=12 TA'-B Operators 2.9:1 - 3.6:1 3.29 x 1073
Discretion
D-0753-14-13 ™ Operators 2.9:1 = 3.6:1 ———
Discretion
D-0753=14-14 7 Operators 2.9:1 = 3.6:1 4.01 x 1073
Discretion
0-0753-14=15% Al Operators 2.9:1 - 3.6:1 3.63 x 1075
D@scre:ion
a
D=0753-14-16 A Operators 2.9:1 - 3.6:1 3.1 x 107
Discretion

Tese two samples were not sealed properly, so the permeability is higher
than expected,
5

Tested by Law Engineering using back pressure permeability method.
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Figure 4-7 gives a layout of the West Lorain test area so the location of the
sample can be referenced.

The total dissolved solids were determined using Method 160.2 Residue,
Non-Filterable, and the pH was determined using Method 150.1 Electrometric.
Mercury, selenium and barium were determined by Methods 245.1 Cold Vapor,
Manual; 270.3 Atomic Absorption, Gaseous Hydride; and 208.1 Atomic Absorption,
Direct Aspiration, respective]y.1 The rest of the RCRA metals were determined
using the Atomic Absorption, Graphite Furnace methods found in Methods for
Chemical Analysis of Water and Wastes EPA-600/4-79-020. Alkalinity was
determined using Method 403 found in Standard Methods for the Examination of
Water and wastewater.2

4.6.3.4 Disposal Site. The ultimate disposal site for the LIMB and
Coolside ash has not yet been selected. One area being considered is the Ohio
Edison solid waste landfill where flyash is presently being disposed. In
addition, the Ohio Edison Company has issued an inquiry for removal and
disposal of ash from the site. In the inquiry Ohio Edison have the following
specifications for the disposal site.

1

1. The disposal site shall be licensed by the Ohio EPA for solid waste
disposal and be operating in good standing.

2. The ash shall be disposed of in accordance with all applicable
environmental regulations.

3. The ash will be segregated in the disposal site to allow for Tong
term observation and testing of the ash by U. S§. EPA and others.

4. The contractor shall dispose of the ash in a safe and lawful manner
and shall not in any manner salvage, reclaim, reuse, sell or
distribute the ash without prior written approval of the company.

1Methods for Chemical Analysis of Water and Wastes, EPA-600/4-79-020.
2Standard Methods for the Examination of Water and Wastewater, 15th

Edition, Mary Ann H. Franson, Editor, American Public Health Association,
Washington, D.C., 1980, p. 253-257.
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Since the disposal site has not been selected the exact appiicable
regulations and requirements are not available; however, some idea of the
level of discharge requirements can be obtained by considering the 1imits
specified for the runoff from the West Lorain area. These are as follows:

pH 6-9 and total suspended solids: Monthly average, 30 ppm; maximum
daily, 100 ppm.

As can be seen from Table 4-11, the pH in the trenches was initially 12
on 7/28. However, after five days, the pH dropped to about 7. The pH in the
sump remained around 7 for all the samples tested, probably due to dilution
from rain water. Since the allowable pH discharge 1imits for landfill runoff
are 6 to 9, there seems to be no problem with the pH in the sump or in the
trenches after five days. In all of the samples reported, the RCRA metals
were well below the maximum allowable l1imit. The total suspended solids
ranged from 82 to 1,620 ppm in the trenches and 5 to 26 ppm in the sump.
Again there does not seem to be a total suspended solids problem in the sump.
However, the trenches were all above the monthly average discharge, and most
samples were above the maximum Vimit. In the trenches the p alkalinity ranged
from 54 to 162 ppm and the m alkalinity ranged from 66 to 210 ppm. The m
alkalinity ranged from 74 to 92 ppm in the sump. Currently there are no
alkalinity regulations for a landfill.

The results indicate that runoff from the ultimate disposal site should
be contained and directed to a monitored sump or holding pond before
discharge. There appears to be no correlation between the total suspended
solids and time, or alkalinity and time.

4.6.3.5 C(Coolside Ash Characteristics. There is less information on
Coolside ash characteristics than is availabie for LIMB ash. Available data
from pilot plant work and for ash from similar processes are summarized here.

Table 4-12 presents the projected Coolside waste composition. The
Coolside ash differs from LIMB ash in several ways. For example, there is
less residual free lime in the Coolside ash, and a larger fraction of calcium
sulfite. The spent sorbent will require less water because water is required
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TABLE 4-12. PROJECTED COCLSIDE WASTE COMPOSITION AND QUANTITY=

Once Through Recycle Case

Component Option, pph pph

Ca(OH) 3 7,288 4,969
CaS0y 820 874
CaS04 4,099 4,373
Na350, 1,375 1,091
Na350, 274 217
Flyash 7,191 7,032
Total 21,047 18,556

* Once Through Design Basis Ca/S = 2.0, 751 SO, removal, 3% sulfur coal
NaOH/Ca(OH)3 = 0.1 (w/w)

Recycle Design Basis Ca/$S - 1.6, 751 SO3 removal, 3% sulfur coal
NaOH/Ca(DH) 3 = 0.1 (w/w)
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only for fugitive dust control during pug milling and disposal. Temperature
rise is not a problem since fully hydrated sorbent is injected into the flue
gas duct downstream of the airheater. The waste also contains appreciable
concentrations of sodium salts which may increase the total dissolved solids
content of the leachate. Available EP toxicity test results are summarized in
Table 4-13,

There are no compressive strength or permeability data for Coolside
residue per se; however, information on these properties is available for
spray dryer residues for the Joy/NIRO SOZ/NOX process which, similar to
Coolside, involves injection of sodium hydroxide as an additive in conjunction
with lime. These data are summarized in Table 4-14. The pure SO2 product is
normal spray dryer residue, and the SOX/NOx product is the spent sorbent and
sodium hydroxide additive. Landfilling of the Coolside residue should present
no unusual problems based on the above cited data.
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TABLE 4-14. COMPRESSIVE STRENGTH AND PERMEABILITY OF
PURE SO, AND COMBINED SOX/NOX PRODUCTS *

X

COMPRESSIVE STRENGTH (kPa) PURE $O3 SQy/NOy
PRODUCT PRODUCT
1 DAY 120 110
7 DAYS 180 200
30 DAYS 480 340
56 DAYS 600 580
PERMEABILITY (1076 ~m/s)
-2 DAYS 2.5 6

28 - 30 DAYS

* All samples are compacted to 960-980 kg/m3 in dry density
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5.0 CONSEQUENCES OF THE PROJECT

5.1 CONSEQUENCES OF CONSTRUCTION

The consequences of construction of the LIMB Demonstration Project
Extension will be minimal, since little additional construction will be
required for the LIMB extension project over and above what is already planned
for the EPA LIMB work.

It should be noted that it is difficult to separate the impacts of the
DOt L.IMB Demonstration Project Extension from the impacts of the original EPA
LIMB proposal or modifications. Much of the hardware/construction needed by
the DOE LIMB Demonstration Project Extension projects will have already been
built when the portion of the project which is the focus of this environmental
report begins. Currently, plans are to install the necessary limestone
delivery and ash handling equipment, bypass duct, and humidification eguipment
prior to the initiation of the DOE LIMB Demonstration Project Extension. The
bypass duct is to be financed under the DOE LIMB project. Additional
construction includes ash/sorbent recycle piping, additive mixing and
injection, all of which are minor components.
5.1.1 Environmental, Health, and Safety Impacts

The site of the proposed demonstration plant is an existing industrial
complex. Therefore, on-site construction activities are expected to have
minimal impact. This is especially true since virtually all of the
construction for the LIMB process extension will have already taken place for
the EPA LIMB demonstration. Only installation of an ash recycle system and
rerouting of the sorbent distribution piping and installation of additive
injection is necessary for the Coolside demonstration since the construction
for the humidification portion of the project will have been completed under
the EPA LIMB.

5.1.1.1 Atmospheric Impacts. Including Projection of Air Quality
Degradation. The impacts of the construction of the DOE LIMB facility on the
ambient air quality should be minimal due to the type of activities involved,
such as forming and pouring concrete and placing process equipment, and those
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impacts will be limited as much as is practicable to the site location. Since
very small areas of the site are to be disturbed, fugitive particulate
emissions from construction will be minimal. The construction equipment and
trucks will generate small amounts of CO, THC, and NOX, but these are not
significant compared to the amounts of these compounds presently generated by
the facility and vehicles in the yicinity.

5.1.1.2 Hydrologic Impacts, Including Changes jin Ground Water/Surface
Water Quality and Quantity, and Stream Diversion. The hydrological impacts of
this project during construction will be negligible. The construction area is
very small, and excavation will be minimized to the extent passible.

Diversion berms will be constructed around the excavated areas to prevent any
run-on. Stormwater within the excavated areas is expected to seep into the
ground. There will be no stream diversions during the construction period.
There will be no withdrawal of ground water for construction purposes.

5.1.1.3 Land Use Impacts During and After Construction Activities. Land
use impacts at the facility will be minimal primarily due to the fact that
alteration of existing environs has previously taken place through indystrial
development of Chio Edison Company’'s Edgewater Plant, the location for the
planned construction. Impacts that will occur should be temporary in nature,
revolving around construction-related activities. Any impacts caused by the
use of irretrievable resources will be recognized and the appropriate
corrective action will be taken if necessary.

5.1.1.4 Public and Occupational Health Consequences of Construction
Activities, Including Accidents. It is not envisioned that any facet of the
LIMB Demonstration Project Extension construction and demonstration will
impose any unusual or unique heaith or safety hazards to employees or the
public. The small quantities of additives used in the Coolside process will
be handled in a manner consistent with the MSDS recommendatiaons to ensure
workers' and environmental safety.

The proposed construction will be undertaken with the health and safety
of all employees uppermost in mind. As part of its function as construction
manager, B&W prepares safety specifications to be followed by all contractors.
The responsibilities of all contractors with regard to the Occupational Safety
and Health Act (OSHA) and state safety codes are specified in the B&W safety
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specifications. Often, depending on the nature of the construction
activities, special requirements will be imposed on the contractor. This is
handled on a case-by-case basis before the award of the contract.

During operation of the demonstration, power plant safety personnel will
be on site. Routine safety meetings and any required monitoring activities
will be coordinated by these personnel in compliance with ail regulations in
accordance with current Chio Edison practice.

5.1.1.5 Ecological Impacts. Babcock and Wilcox foresees no measurable
ecological impacts due to construction. Because the site of the proposed
facility is an existing industrial complex, construction activities will be
short term and performed under appropriate permits, and since no sensitive
aquatic or terrestrial habitats are located nearby, there should be no impact
on the ecological community.

5.1.2 Socioeconomic Impacts

Construction of the Demonstration Facility is projected to require
approximately 50 workers at peak_activity. The construction period for this
plant is forecast to be approximately six months. Effects of the added
construction workers are expected to be experienced largely in the immediate
area. This area is the host county of Lorain where most primary impacts are
to be realized. Impacts will be dispersed throughout the adjoining region
based on proximity to urban areas, work force origins, and transportation
networks. It is expected that a considerable number of the new construction
workers will be current residents of the Lorain areas.

5.2 CONSEQUENCES OF OPERATION AND DISPOSITION OF THE PROJECT

The consequences of operation of the project are more significant than
the consequences of construction. This section will discuss the atmospheric
impacts, hydrologic impacts, land use impacts and other significant impacts of
operation.
5.2.1 Atmospheric Impacts

The goal of the LIMB Demonstration Project Extension is to reduce both
NOx and SOx emissions from the station, and if the demonstration is
successful, there will be a positive impact on air quality for these
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pollutants. The particulate emissions from the facility may increase if the
Coolside and LIMB humidification technologies are not able to enhance ESP
performance to the degree expected since additional particulate matter is
being introduced into the gas stream ahead of the electrostatic precipitator.
However, the gas stream is being controlled by an oversized ESP. The LIMB
Demonstration Project Extensian may also affect fugitive particulate emissions
from the facility. Any effect on fugitive dust should be minimal since all
dry sorbent handling equipment is furnished with baghouse filters. The waste
material is more tightly bonded with reference to dusting than is the present
flyash material.

In general, the operation of the LIMB Demonstration Project Extension
wil]l result in a decrease in SO2 and NOx, but may have a potentially negative
impact on particulate levels. Each of these impacts is discussed briefly
below.

Currently the host site is discharging SO2 at a rate of 2.44 Tbs of SO2
per million Btu. It is expected that the LIMB technology will reduce SO2
emissions by up to 50 percent. In a parametric study where three coals of
different sulfur content (1.5, 3.0 and 3.8 percent) and various sorbents are
utilized as proposed, failure to maintain levels below the maximum SOZ'
emissions standard of 3.4 lbs of SOz per million Btu permitted for the plant
will result in either of two control options: 1) the ratio of sorbent to
sulfur in the coal will be increased in an attempt to capture more sulfur
emissions. In general the process will then be fine-tuned to ensure maximum
SO2 capture. If this proves unsuccessful in reducing 502 emissions to desired
levels, then 2) terminate the test on that particular coal/sorbent
combination. The objectives of the test will have been met by virtue of
finding that a particular coal/sorbent combination does not perform
satisfactorily. The demonstration will then move on to the next coal/sorbent
combination.

The Coolside technology is to be demonstrated utilizing a 3.0 percent
sulfur content coal. The major variables for the Coolside processing
controlting the SO2 emissions are the calcium:sulfur ratio, and the amount of
additive used with the lime. If required, an increase in sorbent or additive
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feed rates will be used such that the 502 emissions do not exceed the current
limit at the host site. A one MW field test program of the Coolside process
in 1984 showed 75 percent SO2 reduction can be expected. Based on these data,
maximum SO2 emission rates of 3.2 1bs of SO2 per million Btu at a 30 percent
SO2 reduction test condition is projected from the host site during the
Coolside optimization phase. During the Coolside demonstration phase, a 1.2
1bs of SO2 per million Btu emission rate is projected. Taking into account
that the test fuel will contain twice as much sulfur as the current fuel, this
will lead to a net SO2 reduction of 52 percent from current operation levels
of Unit No. 4 during the Coolside demonstration.

NOX reduction will be realized by exchanging low NOx B&W XCL burners for
the B&W circular burners currently in service at Edgewater. The predicted
emission for the demonstration is 0.48 1bs of NOx per million Btu based on
recent tests conducted in EPA’s large water tube simulator facility operated
by EER in E1 Toro, California. If these levels are achieved, NOx emissions
reduction will vary from 27 to 44 percent depending on boiler load.

Particulate emissions must be maintained at or below .l 1bs per million
Btu. Results of the baseline testing showed that emissions without LIMB were
close to this limit. [t is anticipated that the particulate emissions will
increase with the injection of sorbent into the boiler or flue gas since load
on the electrostatic precipitator will be increased. It would be expected
that with a very conservatively designed unit as at Edgewater, the excess
capacity in the ESP would serve as a buffer to ensure particulate emissions do
not exceed the 1imitation during the period of operating when the system is
optimized. Flue gas humidification during the LIMB extension program and as
an integral part of the Coolside technology will also improve precipitator
performance. This, in addition to the excess capacity of the ESP, makes the
probability of exceeding particulate limitations less during the
demonstrations. Predicted particulate emissions without humidification range
from 0.06 to .16 1b/MBtu. At an emissions rate of 0.16 1b/MBtu the predicted
maximum ground level impact will be 22 ug/ma. This result is based on scaling
the results of five year modeling {using ISCST Model, Urban Mode 3) for
determination of SO2 impact from the station. Only 8 ug/m3 of this impact is
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attributable to emissions above permitted levels (.16 1b/Mm Btu to
.1 1b/Mm Btu).

Based on the Ohio ambient monitoring data for TSP in Lorain County for
1981 presented in Table 5-1, the additional 8 ug/m3 will not cause exceedences
of the 24-hour primary standard of 260 ug/m3 at any monitoring station that is
currently in compliance. However, it should be noted that one monitoring
station exceeded the primary standards in 1981 and two stations exceeded the
secondary 24-hour standard of 150 ug/m3. As a result, the station exceedences
may exacerbate some air quality issues in the area. Given the short-lived
nature of the project and the ability to increase particulate removal
efficiency by humidification, the adverse impacts attributable to exceeding
the permit limits will be small.

Fugitive particulate emissions from on-site operations such as coal
unloading and storage, plant haul roads and ash and sorbent handling should be
controlled adequately if the existing fugitive emission permit requirements
are followed. Fugitive emissions from landfilling the residues will also be
small if the residue is slaked prior to disposal.

5.2.2 Hydrologqic Impacts

The hydralogic impacts from the LIMB Demonstration Project Extension will
be small. Some changes to the ground water underiaying the coal storage pile
can be expected from the storage of high sulfur coal which will generate a
more acidic leachate. The original coal used at tdgewater contained
approximately three percent sulfur and was considered a high sulfur coal.
Therefore, comparable leachates have been generated in the past.

No increase in the volume of runoff from the coal power is expected since
the area covered by the storage pile cannot be increase due to the site space
Timitations. However, some decrease in pH and increase in dissolved metals,
solids and total acidity content of the runoff can be expected as a direct
result of Tower pH. Metals and acidity levels in the runoff are primarily
dependent on their level in the coal, not on the coal-sulfur content, and
cannot be predicted until a test coal is selected. The lowering of pH in the
coal power runoff is due primarily to the air oxidation of the iron sulfides
in the coal as shown in the following equation:
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2FeS2 + 702 + ZHZO = 2FeSO4 + 2H2504

Table 5-2 presents some coal storage runoff data by coal sulfur content.
This data was derived by EPA and may be used at the first cut for estimating
the pH of the runoff from the high-sulfur coal. By interpolation, the runoff
from the high-sulfur coal will Tower the pH to approximately 2.6. It should
be realized that the existing coal power runoff will have a pH of around 3 and
that the change in runoff pH of just .4 of a pH unit may not be very
significant in terms of impacts on the ash pond.

Surface water impacts from operation of the projects will be small
compared with the existing impact from the coal-fired station. There are no
significant wastewater discharges from LIMB and Coolside in comparison with
the Edgewater power plant discharges. The character of the discharges may
change due to sorbent infiltration into the sluice water. This could result
in a higher effluent pH. A system for pH adjustment will be installed to
ensure compliance with effluent limitations. The wastewater generated with
LIMB and Coolside technology retrofit to i power plant is not expected to be
unique as compared with a conventional coal fired power plant without these
retrofit technologies.

The hydrologic impacts from solid waste disposal cannot really be
quantified at this time. The SoRI work showed that the runoff from disposed
material was neutral after a short period of time and also had low levels of
metals. In addition, the permeability of the disposed material was low and if
the disposal site is properly sited then the waste handled should be no
additional problem. The initial runoff from the waste disposal site will have
a high pH and high total suspended solids. It may be necessary to provide
runoff collection and pH adjustment for the portion of the disposal site
(i.e., less than seven days old) to mitigate these impacts. In addition, the
ground water in the selected solid waste disposal area may increase in pH and
may have higher total dissolved solids.

5.2.3 Land Use Impacts

Land use impacts at the LIMB Extension Facility will be minimal since the

demonstration project is taking place at an existing site and very little
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TABLE 5-2. COAL STORAGE PILE RUNOFF DATA

Coal very
Sulfur % Tow 2.0% 4.2% high
Runoff pH 6.6 2.81 2.56 2.1
Runoff Concentration (mg/1)

Acidity 9 3350 1650 21,700
Sulfate -- 5160 3050 19,000
TDS -- 7900 3600 28,970
Iron 1 940 350 4,700
Aluminum -- 260 43 1,200
Mn -- 28.7 4.1 --

In -- 6.46 2.42 12.5

Cox, Doye, B., et al. 1979. EPA-600/7-79-051.
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additional land will be used. Disposal of solid waste from a demonstration
project may have a noticeable impact. As previously discussed, up to 20
acre-feet of waste material will be generated in a year (including 5 acre-feet
of ash that would be generated without LIMB), and it can be expected that
30-40 acre-feet of material will be generated over the life of the
demonstration project. Assuming fill depths of up to 10 feet, 3 to 4 acres of
Tand would have to be committed instead of approximately 1 acre for the
existing station for long term disposal of the waste product. One positive
benefit of waste disposal in a separate facility is that the existing life of
the presently used landfill will be extended for one to two years. This issue
will be more fully addressed when the final disposal site is selected.

5.2.4 Geologic Impacts

The demonstration project will cause negligible geologic impacts to soils
at the Edgewater site. However, there may be some geologic impacts from the
solid waste disposal. This cannot be addressed at this time.

5.2.5 Public and Occupational Health and Safety Impacts

It is not envisaged that any facet of the LIMB Demonstration Project
Extension construction and demonstration will impose any unusual or unigue
health or safety hazards to employees or the public. The small quantities of
additive used in the Coolside process will be handled in a manner consistent
with the material safety data sheet recommendations to ensure workers’ and
environmental safety. The solid waste generated will exhibit some of the
properties of calcium oxide and will require handling in an appropriate manner
when it is being disposed. Again, the recommendations contained in the
material safety data sheets for lime and similar materials will be followed
when the material is handled.

The LIMB Extension will result in an increased volume of truck traffic to
the plant. Some 20 to 24 additional trucks will enter the plant every day for
delivering Time or trucking off of additional ash. This is compared with 45
to 50 trucks under existing situations. This may increase the noise levels on
the access roads to the Edgewater station, and will result in a small increase
in NOX, CO, and THC in the area over the 1ife of the project.



5.2.6 Ecological Impacts

The demonstration project will have no known or predicted ecological
impacts at the Edgewater station since it is an existing power plant and there
is no suitable habitat on-site. There is some potential for ecological
impacts at the solid waste disposal site. However, these cannot be quantified
since the site has not been selected at this time. ,
5.2.7 Impact on Regional or Local Plans for Fuel and Water Resources

The LIMB Demonstration Project Extension will have a beneficial impact on
any plans for coal utilization in the area since the project will use locally
mined medium and high sulfur coal. The impact on water resources is
negligible compared with the existing station. Total estimated water use for
the LIMB Extension is discussed further in Section 7.0.

The impacts of the solid wastes may be significant since solid waste

volumes will increase two to four times depending on the sorbent type and
ratio used.

5.2.8 Irreversible/Irretrievable Commitment of Resources

The LIMB Demonstration Project Extension will consume approximately
180,000 tons of coal including 60,000 tons of 1.5 percent sulfur, 60,000 tons
of 3 percent, and 60,000 tons of 3.8 percent. This will replace the coal
currently used by the station. The project will also consume 9,000 tons of
calcitic limestone, 16,000 tons of dolomitic Timestone, 8,000 tons of
dolomitic hydrated lime and 2,500 tons of promoted lime. The Coolside
technology demonstration will consume approximately 60,000 tons of 3 percent
sulfur coal, and 6,000 tons of sorbent. An additional 1,200 tons of additive
{50 percent sodium hydroxide) will be consumed.

The spent sorbent material may be recycled for uses such as
neutralization of acid wastes and production of synthetic aggregate for roads.
Research into potential beneficial reuse is being made by Southern Research
Institute at this time.

5.2.9 Socioeconomic Impacts

Long term beneficial socioeconomic attributes of the LIMB and Coolside
technologies are expansion of the nation’s coal mining sections and fuel price
stabilization. Jobs and incomes will be created as coal mining operations are




expanded to allow use of higher sulfur coals than can be used with current SO
emission restrictions. The higher sulfur coals are generally lower in price
and therefore have a positive impact on utility economics. The availabitity
of a broader number of coals as candidate fuels will induce electricity price
stahilization as the utility will now have an increased latitude on fuel
options while not exceeding SO2 emissions. Jobs and income created as coal
mining operations are expanded would be immediately filled in southwestern
Ohio where coal is the largest contributor to the economy according to the
Ohia Mining and Reclamation Assn. However, the impacts on jobs and the
economy based on the LIMB demonstration project alone would be small and
shart-lived since the project will only last for two years or so. Impacts on
the labor force will be minimal but slightly positive. It is anticipated that
no additional operating labor will be required at the station; however, some
additional tabor will be on-site during the demonstration project to ensure
proper operation of the equipment and to obtain the necessary performance data
{2 to 3 people maximum).
5.2.10 Aesthetic Impacts

No aesthetic or visual impacts are anticipated from demonstration of the
technology at the Edgewater site. Some impacts may result in the selected
solid waste disposal area.
5.2.11 Impact on Tribal or Other Religious Practices

There should be no impact on tribal or religious practices from the LIMB
Demonstration Project Extension technologies at the Edgewater plant.

2
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6.0 REGULATORY COMPLIANCE

The environmental regulations with which the technology will have to
comply are those requlations governing air quality and emissions, water
quality and discharges, and solid and hazardous wastes with which the present
power plant must comply prior to retrafit with the proposed SOX/NOX reduct ian
technology. Health and safety regulations directed at employees will continue
to be met in the same manner as in the case prior to retrofit.

6.1 AIR REGULATIONS

Air emissions from the Edgewater plant are governed by appropriate
attainment and non-attainment area regulations of the Clean Ajr Act,
Non-attainment regulations apply where the National Ambient Air Quality
Standards (NAAQS) are not being met for specific criteria pollutants.
Criteria pollutants for which there are NAAQS are listed below.

Sulfur dioxide (502)

Carbon monoxide (CO)

Total suspended solids {TSP)

Nitrogen dioxide (NOZ)

Photochemical oxidants

Lead

The Edgewater plant is located in a designated attainment area for SOx
emissions and secondary non-attainment area for TSP.

As discussed in earlier sections, the LIMB and Coolside technologies will
reduce both NOx and SOx emissions from the facility and compliance will be
maintained. In addition, a variance of the operating permit was applied for
as part of the base LIMB technology demonstration to allow burning of high
sulfur coal during baseline testing.

The particulate emissions from the facility may exceed allowable limits
during portions of the LIMB extension project if humidification is not
utilized. However, this will be for a short duration, and the need for
another variance to the air permit to cover these periods is not anticipated.
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As part of the LIMB Demonstration Project Extension, Radian Corporation
will be on-site throughout the period to monitor gas composition and collect
solid and liquid samples for analysis. Data that will be obtained includes
continuous emissions monitoring to measure CO, COZ’ 02, SOX, NOx and
hydrocarbons. Manual gas analyses and particulate sampliing will also be
conducted. This information, along with the data from B&W system 140
monitoring the furnace and routine operating data, will be sufficient to
characterize the operation and performance of the boiler and LIMB system on
each coal/sorbent combination. These results will provide the basis for
evaluating SO2 removal performance, ESP efficiency and process control
ability. It is not anticipated that any additional environmental data
collection will be needed beyond that already required by the applicable
permits and/or regulations since much environmental data is being conducted as
part of the demonstration process. All monitoring data obtained for permit
compiiance will be submitted to the appropriate agencies as required by the
permits. These data are available to the general public from the agencies.
Additional environmental data collected, if useful, will be made available
through technical publications.

6.2 WASTEWATER REGULATIONS

The basic water pollution control obligations imposed on the Edgewater
power plant originate from the federal Clean Water Act and the provisions of
the Ohio water pollution control laws. The permit requirements for the
station are summarized in Table 6-1. According to Ohio Edison personnel, the
facility is in compliance with the applicable 1imits. Some modifications may
be required to the current NPDES permit for discharge of the additional
wastewater through the existing outfails. This is currently being
investigated. As previously discussed, the pH and TSS of the ash pond
discharge may change. To deal with this possibility, a system for pH
adjustment will be installed to ensure maintenance of pH at existing permit
levels. No additional provisions will be made to control total suspended
solids.
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TABLE 6=1. NPCES PERMIT SUMMARY

Eogewater

$t. No. 31800005

Eea. Na. JHQC3ILIQE
Infiuans 801 & 802
T35, mg/) No Lmt/Z Par week Grab (802)
all. mgst  em==-
Temp No Lmt/Daily Cont. {8Q1)
pHy S, eeees
Phos, mg/t No Lmt/Monthly Grab (802)

0ol

pH, S5.U. &=9 Monthly Grab
Flow, MGD No Lme/24 hour Tt1 Est

Tharmal Load
T.R., Cl,, mg/1 *
FLA, Clz. mg/l

Tamp No Lmt/Dafly Cont.
Phos, mg/1 No Lmt/Monthly Grap
Ash Ponds 601
Flow, MG0 No Lmt/2 Par Wesk 24 hour Ttl Est
pH, 5.4, 6-3/2 Par Week Grab
T55, mg/] 30-100 Hot/2 Par Week Grab
ali, mg/ 15-20/Monthly Grab
Arsanic, ug/1 Ne Lmt/Monthly Grab
Iron, ug/l —————
Copper, wg/1.. =m=a=
Phas, mg/1 No Lmt/Monthly Grab
N/A

Flow, MGO
pHy S.U.
TS5, mg/1
911, mg/1

To Clity Sawer’
Caler
Qdor
Turpigity
Flow, MGD
BODS. mg/ )
TS5% mg/1
pHe S.U.

Fecal Colfform, /1l00ml

T.R. C‘IZ, mg/1 *

Flow, MGD 606
pHs S.U. No Lmt/24 hour Tt Est
755, mg/1 No Lmt/Weekly Grab
Iran. ugsl 310-100 Weekly Grab
Cooper. ug/) ——
eily mg emme-
Phos, mg/1 15-20/Monthly Grab
0a2
Flow, MGD No Lmt/Monthly 24 hour Tt] Est
0115 mg/l 15=20/Monthly Grao
pH. 5.0, 6=9/Manthly Grab
Phos, mg/1 Ho Lmt/Monthly Grab
N/A
Flow, MGD
Temp. °F
N/A
Flow, MGF
Temp. °F
N/A
pH, 5.4,
TS5, mg/1
Flow, MGC

o T.R. = Total Residual, F.A. = Free Available.
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6.3 SOLID WASTES

Disposal of solid wastes from the facility is governed by the State of
Ohio Waste Disposal Regulations. The solid wastes will be disposed of in an
Ohio EPA approved 1&ndfﬂ] if they cannot be sold. A disposal site for the
LIMB and Coolside residues has not yet been selected, and therefore a permit
for 1andfiiling the solid wastes has not yet been obtained.
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7.0 INFORMATION TO DETERMINE IMPACTS TO WATER RESOQURCES

Water resource requirements and water availability are not significant
issues for this project when compared with existing water use at the Edgewater
station. The station water use is presented in Figure 7-1. The power plant
uses some 110 Mgd for once-through cooling water and approximately 1 Mgd for
process water. The LIMB extension and Coolside demonstration projects’
estimated water usage is presented in Table 7-1. The projects will require a
maximum water usage rate of 450 gpm. Water needed for humidification will be
taken from the compressor cooling water discharge. This stream may also be
used to slake the LIMB and Coolside residues. Actual water demand will then
be reduced to 250 gpm. This is less than 1 percent of the total water demands
of the site and is judged inconsequential. Any water needed and consumed by
the project will be supplied by Lake Erie which is virtually an inexhaustible
resource.
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TABLE 7-1. WATER USAGE FOR LIMB DEMONSTRATION AND COOLSIDE

LIMB

Coolside

Noncontact cooling water for
compressors

Hydrovac water usage
current 1,000 gpm

Humidification

slaking of residues {(10% excess)
or pugmilling

Fugitive dust control

Additive dilution

22 gpm
Unchanged from
original

0

50-100 gpm
Unknown--no
additional from
base plant

0

250 gpm
Unchanged from
original

74 gpm

4 gpm
Unknown - -no

additional from
base plant

2 gpm
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APPENDIX B
PROCEDURES FOR WASTEWATER AND SOLID WASTE ANALYSIS



1

CALCIUM
Method 215.2 (Titrimetric, EDTA)

STORET NO. Calcium (mg/1 CaCO,) 00910
Calcium, Total (mg/1 Ca) 00916

1.  Scopeand Application

1.1 This method is applicable to drinking and surface waters, domestic and industrial wastes.

1.2 The lower detection limit of this method is approximately 0.5 mg/1 as CaCQO,; the upper
limit can be extended to all concentrations by sample dilution. It is recommended that a
sample aliquot containing not more than 25 mg CaCO; be used.

2. Summary of Method .

2.1 Calcium ion is sequestered upon the addition of disodium dihydrogen ethylenediamine
tetraacetate (EDTA). The titration end point is detected by means of an indicator which
combines with calcium only.

3. Interferences

3.1 Strontium and barium interfere and alkalinity in excess of 30 mg/l may cause an
indistinct end point. Magnesium interference is reduced or eliminated by raising the pH
between 12-13 to precipitate magnesium hydroxide.

4. Apparatus
4.1 Routine laboratory titrimetric glassware
5. Reagents

5.1 Sodium hydroxide, NaOH, 1 N

5.2 Indicators
5.2.1 Many indicators are available, both laboratory prepared and commercial, and may

be used. Two are described here.

5.2.2 Murexide (ammonium purpurate) indicator: This changes from pink to purple.
Dissolve 150 mg of the dye in 100 g absolute ethylene glycol. If a dry powder is
preferred mix 200 mg murexide with 100 g solid NaCl and grind to 40 to 50 mesh.
Titrate immediately after adding indicator because it is unstable under alkaline
conditions.

5.2.3 Eriochrome Blue Black R (sodium-1-(2-hydroxy-1-naphthylazo)-2-naphthol-4-
sulfonic acid) indicator: This changes from red through purple to bluish purple to a
pure blue without any trace of red or purple tint. The pH of some waters must be
raised to 14 (rather than 12-13) by the use of 8 N NaOH in order to get a good
color change. Grind in a mortar 200 mg powdered dye and 100 g solid NaCl to 40
to 50 mesh. Store in tightly stoppered bottle. Use 0.2 g of this mixture for titration.

Approved for NPDES
Issued 1974
Editorial revision 1978
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5.3 Standard EDTA titrant, 0.02 N: Place 3.723 g analvtical reagent grade disodium
ethylenediamine tetraacetate dihydrate, Na,H,C,,H,,0,N+2 H,O in a 1 liter volumetric
flask and dilute to the mark with distilled water. Check with standard calcium solution
(5.3.1) by titration (5.3.5). Store in polyethylene. Check periodically because of gradual
deterioration.

5.3.1 Standard calcium solution, .02 N: Place 1.000 g anhvdrous calcium carbonate
(primary standard low in heavy metals, alkalies and magnesium) in a 500 ml
flask. Add, alittleata cme 1 + 1 HCI(5.3.2) unul all of the CaCQj has dissolved.
Add 200 ml distilled water. Boil for a few minutes to expel COz Cool. Add a few
drops of methyl red indicator (5.3.3) and adjust to intermediate orange color by
adding 3N NH4OH (5.3.4) or 1 + 1 HCI (5.3.2) as required. Quantitatively
transfer to a 1 liter volumetric flask and ditute to mark with distilled water.

5.3.2 Hydrochloric acid solution, 1 + 1

5.3.3 Methy! red indicator: Dissolve 0.10 g methyl red in distilled water in a 100 ml.
volumetric flask and dilute to mark.

5.3.4 Ammonium hydroxide solution, 3 N

5.3.5 Standardization titration procedure: Place 10 ml standard calcium solution
{5.3.1)1n a vessel containing about 50 ml distilled water. Add 1 ml buffer solution
{5.3.6). Add 1-2 drops indicator (5.3.7) or small scoop of dry indicator (5.3.7).
Titrate slowly with continuous stirring until the last reddish tinge disappears,
adding last few drops at 3-5 second intervals. At end point the color is blue. Total
titration duration should be < 5 minutes from the time of buffer addition.

0.2
N ot EDTA =
ml EDTA

5.3.6 Buffer solution: Dissolve 16.9 g ammonium chloride in 143 ml conc ammonium
hydroxide in a 250 mi volumetric flask. Add 1.25 g of magnesium salt of EDTA
(5.3.8) and dilute to the mark with distilled water. Store in tightly stoppered plasiic
bottle.

5.3.7 Indicator: Commercially available Eriochrome Black T is used in one of the three
methods described. All gradually deteriorate.
5.3.7.1 Mix 0.5 g dye with 4.5 g hydroxylamine hydrochloride. Dissolve in 100

ml of 35% ethanol or isopropanol.
5.3.7.2 Place 0.5-1.0 g dye in 100 g of triethanolamine or 2-methoxyethanol.
5.3.73 Mix 0.5 g dye and 100 g NaCl for dry formulation.
5.3.8 EDTA Magnesium Salt: Commercially available.
6.  Procedure

6.1 Pretreatment

6.1.1 For drinking waters, surface waters, saline waters, and dilutions thereof, no
pretreatment steps are necessary. Proceed to 6.2.

6.1.2 For most wastewaters and highly polluted waters, the sample must be digested as
given in the Atomic Absorption Methods section of this manual, paragraphs 4.1.3
and 4.1.4. Following this digestion, proceed t0 6.2.

6.2 Sample Preparation:

6.2.1 The calcium content of the 50 ml aliquot to be titrated should be 5-10 mg,
therefore dilution should be used for high calcium concentrations.

215.2-2



LAl

6.2.2 If the alkalinity is > 300 mg/1 CaCQO, and cannot be reduced by dilution because
of low calcium concentration, the alkalinity must be decreased by acidifying,
boiling one minute and cooling.

6.3 Titration

6.3.1 Add 2.0 ml NaOH solution (5.1), or a volume sufficient to produce pH 12to0 13, t0
50 ml of sample.

6.3.2 Stir. Add 0.1 to 0.2 g indicator (5.2.2 or 5.2.3) or 1-2 drops if indicator solution is
used.

6.3.3 Immediately titrate with continuous stirring. Check to see that no further color
change occurs when using murexide {5.2.2) by adding 1 to 2 more drops of titrant
after recording milliliters of titrant at first judged end point.

Calculations
7.1 Total calcium

A = N % 20,040

mg/1 Ca = ml of sample

where:

A = ml titrant

N = Normality of EDTA solution
7.2 Calcium hardness

mg/1CaCO, = A xN 50,000
g ml of sample

where A and N are the same as in 7.1,

Precision and Accuracy

8.1 A synthetic unknown sample containing 108 mg/1 Ca, 82 mg/1 Mg, 3.1 mg/1 K, 19.9
mg/1 Na, 241 mg/1 chloride, 1.1 mg/1 nitrate N, 250 ug/1 nitrite N, 259 mg/1 sulfate,
and 42.5 mg/1 total alkalinity in distilled water was determined by this method with a
relative standard deviation of 9.2% and a relative error of 1.9% in 44 laboratories.

Bibliography
Standard Methods for the Examination of Water and Wastewater, 14th Edition, p 189,
Method 306C (1975}.

Annual Book of ASTM Standards, Part 31, “Water”, Standard D511-76, Method B, p 253
(1976).
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FLUORIDE
Method 340.2 (Potentiometric, Ion Selective Electrode)

STORET NO: Total 00951
Dissolved 00950

1.  Scopeand Application
1.1  This method is applicable to the measurement of fluoride in drinking, surface and saline
waters, domestic and industrial wastes.
1.2 Concentration of fluoride from 0.1 up to 1000 mg/liter may be measured.
1.3 For Total or Total Dissolved Fluoride, the Bellack distillation is required for NPDES
monitoring but is not required for SDW A monitoring.
2. Summary of Method
2.1 The fluoride is determined potentiometrically using a fluoride electrode in conjunction
with a standard single junction sleeve-type reference electrode and a pH meter having an
expanded millivolt scale or a selective ion meter having a direct concentration scale for
fluoride.
2.2 The fluoride electrode consists of a lanthanum fluoride crystal across which a potential is
developed by fluonide ions. The cell may be represented by Ag/Ag Cl, CI(0.3},
F7(0.001) LaF/test solution/SCE/.
3. Interferences
3.1 Extremes of pH interfere; sample pH should be between 5 and 9. Polyvalent cations of
Si'Y, Fe'' and Al interfere by forming complexes with fluoride. The degree of
interference depends upon the concentration of the complexing cations, the
concentration of fluoride and the pH of the sample. The addition of a pH 5.0 buffer
(described below) containing a strong chelating agent preferentially complexes
aluminum (the most common interference), silicon and iron and eliminates the pH
problem.
4.  Sampling Handling and Preservation
4.1 No special requirements.
5. Apparatus
5.1 Electrometer (pH meter), with expanded mv scale, or a selective ion meter such as the
Orion 400 Series.
5.2 Fluoride Ion Activity Electrode, such as Orion No. 94-09".
5.3 Reference electrode, single junction, sleeve-type, such as Orion No. 90-01, Beckman No.
40454, or Corning No. 476010.
5.4 Magnetic Mixer, Teflon-coated stirring bar.

Approved for NPDES and SDWA
Issued 1971
Editorial revision 1974
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6.  Reagents

6.1

6.2

6.3

6.4

Buffer solution, pH 5.0-5.5: To approximately 500 ml of distilled water in a 1 liter beaker
add 57 ml of glacial acetic acid, 58 g of sodium chloride and 4 g of CDTA, Stir to
dissolve and cool to room temperature. Adjust pH of solution to between 5.0 and 5.5 with
5 N sodium hydroxide (about 150 ml will be required). Transfer solution to a 1 liter
volumetric flask and dilute to the mark with distilled water. For work with brines,
additional NaCl should be added to raise the chloride level to twice the highest expected
level of chloride in the sample.

Sodium fluoride, stock solution: 1.0 ml = 0.1 mg F. Dissolve 0.2210 g of sodium fluoride
in distilled water and dilute to 1 liter in a volumetric flask. Store in chemical-resistant
glass or polyethylene.

Sodium fluoride, standard solution: 1.0 ml = 0.0! mg F. Dilute 100.0 ml of sodium
fluoride stock solution (6.2) to 1000 ml with distilled water.

Sodium hydroxide, SN: Dissolve 200 g sodium hydroxide in distilled water, cool and
dilute to 1 liter.

7. Calibration

7.1

7.2

Prepare a series of standards using the fluoride standard solution (6.3) in the range of 0 to
2.00 mg/1 by diluting appropriate volumes to 50.0 m!. The following series may be used:

Miilimeters of Standard Concentration when Diluted
(1.0 ml = 0.01 mg/F) to 50 ml, mg F/liter

0.00 0.00

1.00 0.20

2.00 040

3.00 0.60

4.00 0.80

5.00 1.00

6.00 1.20

8.00 1.60

10.00 2.00

Calibration of Electrometer: Proceed as described in (8.1). Using semilogarithmic graph
paper, plot the concentration of fluoride in mg/liter on the log axis vs. the electrode
potential developed in the standard on the linear axis, starting with the lowest
concentration at the bottom of the scale. Calibration of a selective ion meter: Follow the
directions of the manufacturer for the operation of the instrument.

8. Procedure

8.1

Place 50.0 ml of sample or standard solution and 50.0 ml of buffer (See Note) in a 150 ml
beaker. Place on a magnetic stirrer and mix at medium speed. Immerse the electrodes in
the solution and observe the meter reading while mixing. The electrodes must remain in
the solution for at least three minutes or until the reading has stabilized. At
concentrations under 0.5 mg/liter F, it may require as long as five minutes to reach a
stable meter reading; high concentrations stabilize more quickly. If a pH meter is used,
record the potential measurement for each unknown sample and convert the potential
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reading to the fluoride ion concentration of the unknown using the standard curve. Ifa
selective ion meter is used, read the fluoride level in the unknown sample directly in
mg/ 1 on the fluoride scale.

NOTE: For industrial waste samples, this amount of buffer may not be adequate.
Analyst should check pH first. If highly basic ( > 9), add 1 N HCl to adjust pH t0 8.3. -

Precision and Accuracy

9.1

9.2

A synthetic sample prepared by the Analytical Reference Service, PHS, containing 0.85
mg/ 1 fluoride and no interferences was analyzed by 111 analysts; a mean of 0.84 mg/1
with a standard deviation of +0.03 was obtained.

On the same study, a synthetic sample containing 0.75 mg/1 fluoride, 2.5 mg/1
polyphosphate and 300 mg/1 alkalinity, was analyzed by the same 111 analysts; a mean
of 0.75 mg/1 fluoride with a standard deviation of +0.036 was obtained.

Bibliography

Patent No. 3,431,182 (March 4, 1969).

CDTA is the abbreviated designation of 1,2-cyclohexylene dinitrilo tetraacetic acid. (The
monohydrate form may also be used.} Eastman Kodak 15411, Mallinckrodt 2357, Sigma D
1383, Tridom-Fluka 32869-32870 or equivalent.

Standard Methods for the Examination of Water and Wastewaters, p 389, Method No. 414A,
Preliminary Distillation Step (Bellack), and p 391, Method No. 414B, Electrode Method, 14th
Edition (1975).

Annual Book of ASTM Standards, Part 31, “Water”, Standard D1179-72, Method B, p 312
(1976).
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METHOD 1110
CORROSIVITY TOWARD STEEL

1.0 SCOPE AND APPLICATION

1.1 Method 1110 is used to measure the corrosivity toward steel of both
aqueous and nonaqueous liquid wastes.

2.0 SUMMARY OF METHOD

2.1 This test exposes coupons of SAE Type 1020 steel to the liquid waste
to be evaluated and, by measuring the degree to which the coupon has been
dissolved, determines the corrosivity of the waste.

3.0 INTERFERENCES

3.1 In laboratory tests, such as this one, corrosfon of duplicate
coupons is usually reproducible to within 10%. However, large differences in
corrosion rates may occasionally occur under conditions where the metal

surfaces become passivated. Therefore, at least duplicate determinatfons of
corrosion rate should be made.

4.0 APPARATUS AND MATERIALS

4.1 An apparatus should be used, consisting of a kettle or flask of
suitable size {usually 500 to 5,000 mL), a reflux condenser, a thermowell and
temperature regulating device, a heating device (mantle, hot plate, or bath),

and a specimen support system. A typical resin flask set up for this type of
test is shown in Figure 1.

4.2 The supporting device and contafner shall be constructed of

materials that are not affected by, or cause contamination of, the waste under
test.

4.3 The method of supporting the coupons will vary with the apparatus
used for conducting the test, but it should be designed to fnsulate the
coupons from each other physically and electrically and to insulate the
coupons from any metallic container or other device used in the test. Some
common support materials include glass, fluorocarbon, or coated metal.

4.4 The shape and form of the coupon support should ensure free contact
with the waste.

1110 - 1

Revision
Date Segg,ﬁﬁer 1986




3
L]
)

Ud [

\G

L)
11

C—g— u
N1 - \__E
D" |

Figure 1, Typical resin flask that can be used as a versatile and
convenient apparatus to conduct simple immersion tests. Configuration of the
flask top is such that more sophisticated apparatus can be added as required
by the specific test being conducted. A = thermowell, B = resin flask, C =
specimens hung on supporting device, D = heating mantle, E = liquid interface,
F = opening in flask for additional apparatus that may be required, and G =
reflux condenser.
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4.5 A circular specimen of SAE 1020 steel of about 3.75 cm (1.5 in.)
diameter 1is a convenient shape for a coupon. With a thickness of
approximately 0.32 cm (0.125 in.) and a 0.80-cm {0.4-in,)-diameter hole for
mounting, these specimens will readily pass through a 45/50 ground-glass joint
of a distillation kettle. The total surface area of a circular specimen is
given by the following equation:

A = 3.14/2(D2-d2) + (t)(3.14)(D) + (t)(3.14)(d)
where:

t = thickness.

D = diameter of the specimen.

d = diameter of the mounting hole.

If the hole 1s completely covered by the mounting support, the last term in
the equation, (t)(3.14)(d), is omitted.

4.5.1 All coupons should be measured carefully to permit accurate

calculation of the exposed areas. An area calculation accurate to +1% is
usually adequate,

4.5.2 More uniform results may be expected if a substantial layer
of metal is removed from the coupons prior to testing the corrosivity of
the waste. This can be accomplished by chemical treatment (pickling), by
electrolytic removal, or by grinding_ with a coarse abrasive. At least
0.254 mm {0.0001 in.) or 2-3 mg/cm2 should be removed. Final surface
treatment should include finishing with #120 abrasive paper or cloth.
Final cleaning consists of scrubbing with bleach-~free scouring powder,
followed by rinsing in distilled water and then in acetone or methanol,

and finally by air-drying. After final cleaning, the coupon should be
stored in a desiccator until used.

4.5.3 The h1n1mum ratio of volume of waste to area of the metal
coupon to be used in this test is 40 mL/cmZ.

5.0 REAGENTS

5.1 Sodium hydroxide (NaOH), (20%): Ofssolves 200 g NaOH in 800 mL Type
11 water and mix well.

5.2 Zinc dust.

5.3 Hydrochloric acid (HC1): Concentrated.

5.4 Stannous chloride (SnClp).

5.5 Antimony chloride (5bCl3)}.
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6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING

6.1 All samples should be collected using a sampling plan that addresses
the considerations discussed in Chapter Nine of this manual.

7.0 PROCEDURE

7.1 Assemble the test apparatus as described in Paragraph 4.0, above.
7.2 Fill the container with the appropriate amount of waste.

7.3 Begin agitation at a rate sufficient to ensure that the liquid is
kept well mixed and homogeneous.

754 Using the heating device, bring the temperature of the waste to 55°C
(130°F).

7.5 An accurate rate of corrosion {1s not required; only a determination
as to whether the rate of corrosion 1is 1less than or greater than 6.35 mm per

year is required. A 24-hr test period should be ample to determine whether or
not the rate of corrosfon is »6.35 mm per year.

7.6 In order to determine accurately the amount of material lost to
corrosion, the coupons have to be cleaned after {mmersion and prior to
weighing., The cleaning procedure should remove all products of corrosion
while removing a minimum of sound metal. Cleaning methods can be divided into
three general categories: mechanical, chemical, and electrolytic.

7.6.1 Mechanical cleaning 1includes scrubbing, scraping, brushing,
and ultrasonic procedures. Scrubbing with a bristle brush and mild
abrasive is the most popular of these methods. The others are used in
cases of heavy corrosion as a first step in removing heavily encrusted

corrosion products prior to scrubbing. Care should be taken to avoid
removing sound metal.

7.6.2 Chemical cleaning impiies the removal of material from the
surface of the coupon by dissolution in an appropriate solvent. Solvents
such as acetone, dichloromethane, and alcohol are wused to remove oil,
grease, or resinous materials and are used prior to immersion to remove
the products of corrosion. Solutions suitable for removing corrosion
from the steel coupon are:

Sotution Soaking Time  Temperature
20% NaOH + 200 g/L zinc dust 5 min Boiling
or
Conc. HC1 + 50 g/L SnClp + 20 g/L SbCl3  Until clean Cold
1110 - 4
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7.6.3 Electrolytic cleaning should be preceded by scrubbing to
remove loosely adhering corrosion products. One method of electrolytic
cleaning that can be employed uses:

Solution: 50 g/L H2504

Anode: Carbon or lead

Cathode: Steel coupon

Cathode current density: 20 amp/cm? (129 amp/in.2)
Inhibitor: 2 c¢c organic inhibitor/1{ter
Temperature: 74*C {165°F)

Exposure Period: 3 min,

NOTE: Precautions must be taken to ensure good electrical contact with
the coupon to avoid contamination of the cleaning solution with easily
reducible metal ions and to ensure that inhibitor decompoesition has not
occurred, Instead of a proprietary inhibitor, 0.5 g/L of either
diorthotolyl thiourea or quinolin ethiodide can be used.

7.7 Whatever treatment is employed to clean the coupons, its effect in
removing sound metal should be determined by wusing a blank (f.e., a coupon
that has not been exposed to the waste). The blank should be cleaned along

with the test coupon and 1its waste 1loss subtracted from that calculated for
the test coupons.,

7.8 After corroded specimens have been cleaned and dried, they are
reweighed. The weight loss is employed as the principal measure of corrosion.
Use of weight Toss as a measure of corrosion requires making the assumption
that all weight loss has been due to generalized corrosion and not localized
pitting. In order to determine the corrosion rate for the purpose of this
regulation, the following formula is used:

weight loss x 11,145
area x time

Corrosion Rate (mmpy) =

where: weight loss 1s in milligrams,
area in square centimeters,
time in hours, and
corrosion rate in millimeters per year (mmpy).

8.0 QUALITY CONTROL

8.1 All quality control data should be filed and available for auditing.

8.2 Duplicate samples should be analyzed on a routine basis,
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9.0 METHOD PERFORMANCE
9.1 No data provided.

10.0 REFERENCES

1. National Association of Corrosion Engineers, “laboratory Corrosion
Testing of Metals for the Process Industries,” NACE Standard TM-01-69 (1972
Revisfon), NACE, 3400 West Loop South, Houston, TX 77027.
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METHOD 9045

SOIL pH

1.0 SCOPE AND APPLICATION

1.1 Method 9045 is an electrometric procedure which has been approved
for measuring pH in calcareous and noncalcareous soils.

2.0 SUMMARY OF METHOD

2.1 The soil sampie is mixed either with Type II water or with a calcium
chloride solution (see Section 5.0), depending on whether the soil is
considered calcareous or noncalcareous. The pH of the solution is then
measured with a pH meter. '

3.0 INTERFERENCES

3.1 Samples with very low or very high pH may give incorrect readings on
the meter. For samples with a true pH of 10, the measured pH may be
incorrectly low, This error can be minimized by using a low-sodium-error

electrode. Strong acid solutions, with a true pH of {1, may give incorrectly
high pH measurements.

3.2 Temperature fluctuations will cause measurement errors.

3.3 Errors will occur when the electrodes become coated. If an
electrode becomes coated with an oily material that will not rinse free, the
electrode can either (1) be cleaned with an ultrasonic bath, or (2) be washed

with detergent, rinsed several times with water, placed in 1:10 HC1 so that

the lower third of the electrode is submerged, and then thoroughly rinsed with
water.

4,0 APPARATUS AND MATERIALS
4.1 pH Meter with means for temperature compensation.
4.2 Electrodes:
4.2.1 Calomel electrode.
4.2.2 Glass electrode.

4.2.3 A combination electrode can be employed instead of calomel or
glass. \

4.5 Beaker: 50-mL.

9045 - 1
Revision 0
Date September 1986




4.6 Volumetric flask: 2-Liter.

4.7 Volumetric flask: 1-Liter,

5.0 REAGENTS

5.1 ASTM Type II water (ASTM D1193): Water should be monitored faor
impurities.

5.2 Primary standard buffer salts are avallable from the National Bureau
of Standards (NBS) and should be used in situations where extreme accuracy is
necessary. Preparation of reference solutions from these salts requires some
special precautions and handling, such as Tlow-conductivity dilution water,
drying ovens, and carbon-dioxide-free purge gas. These solutions should be
replaced at least once each month.

5.3 Secondary standard buffers may be prepared from NBS salts or
purchased as solutions from commercial vendors. These commercially available

solutions, which have been validated by comparison with N8BS standards, are
recommended for routine use,

5.4 Stock calcium chloride solution (CaCly), 3.6 M: Dissolve 1059 g of
CaCl2+2H0 in Type I1 water in a 2-liter vo\umetric flask. Cool the solution,
dilute it to volume with Type Il water, and mix 1t well, Dilute 20 mL of this
solution to 1 Titer with Type II water in a volumetric flask and standardize
it by titrating a 25-mlL aliquot of the diluted solution with standard 0.1 N
AgNO3, using I mL of 5% KoCr04 as the indicator.

5.5 Calcium chloride (CaClp), 0.01 M: Dilute 50 mL of stock 3.6 M CaClp
to 18 liters with Type II water, If the pH of this solution is not between 5
and 6.5, adjust the pH by adding a 1ittle Ca(OH) or HCY. As a check on the
preparat1on of this solution, measure 1ts electrical conductivity The speci-
fic conductivity should be 2,32 + 0.08 mmho per cm at 25°C

6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING

6.1 All samples must be collected using a sampling plan that addresses
the considerations discussed in Chapter Nine of this manual.

6.2 Samples should be analyzed as soon as possible,

7.0 PROCEDURE ‘
7.1 Calibration:

7.1.1 Because of the wide variety of pH mefers and accessories,
detailed operating procedures cannot be incorporated into this method.
Each analyst must be acquainted with the operation of each system and

familiar with all instrument functions. Special attention to care of the
electrodes is recommended.
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7.1.2 Each instrument/electrode system must be calibrated at a
minimum of two points that bracket the expected pH of the sampies and are
approximately three pH units or more apart. Repeat adjustments on
successive portions of the two buffer solutions until readings are within
0.05 pH units of the buffer solutfon value,

7.2 Sample preparation and pH measurement of noncalcareous sotls:

7.2.1 To 20 g of sofl in a 50-mL beaker, add 20 mL of Type II water
and stir the suspension several times during the next 30 min.

7.2.2 Let the soil suspension stand for about 1 hr to allow most of
the suspended clay to settle out from the suspension.

7.2.3 Adjust the electrodes in the clamps of the electrode holder
so that, upon lowering the electrodes finto the beaker, the glass
electrode will be Iimmersed Jjust deep enough into the clear supernatant
solution to establish a good electrical contact through the ground-glass
joint or the fiber-capillary hole. Insert the electrodes into the sample

solution in this manner. For combination electrodes, immerse just below
the suspension,

7.2.4 If the sample temperature differs by more than 2°C from the
buffer solution, the measured pH values must be corrected.

7.2.5 Report the results as “soll pH measured in water."“

7.3 Sample preparation and pH measurement of calcareous soils:

7.3.1 To 10 g of sofl in a 50-mL beaker, add 20 mL of 0.01 M CaCl;

(Step 5.5) solution and stir the suspension several times during the next
30 min.

7.3.2 Let the sdil suspension stand for about 30 min to allow most
of the suspended clay to settle out from the suspension,

7.3.3 Adjust the electrodes in the clamps of the electrode holder
so that, upon Towering the electrodes 1into the beaker, the glass
electrode will be immersed well 1into the partly settled suspension and
the calomel electrode will be {immersed just deep enough into the clear
supernatant solution to establish a good electrical contact through the
ground-glass joint or the fiber-capiliary hole. Insert the electrode
into the sample solution in this manner,

7.3.4 If the sample temperature differs by more than 2°C from the
buffer solution, the measured pH values must be corrected.

7.3.5 Report the results as "sofl pH measured in 0.01 M CaClp".
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8.0 QUALITY CONTROL

8.1 Duplicate samples and check standards should be analyzed routinely.

8.2 Electrodes must be thoroughly rinsed between samples.

8.0 METHOD PERFORMANCE
9,1 No data provided.

10.0 REFERENCES

10.1 None required.
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METHOD 7060
ARSENIC (ATOMIC ABSORPTION, FURNACE TECHNIQUE)

1.0 SCOPE AND APPLICATION

1.1 Method 7060 is an atomic absorption procedure approved for
determining the concentration of arsenic 1n wastes, mobility procedure
extracts, soils, and ground water. A1l samples must be subjected to an
appropriate dissolution step prior to analysis.

2.0 SUMMARY OF METHOD

2.1 Prior to analysis by Method 7060, samples must be prepared in order
to convert organic forms of arsenic to 1norganic forms, to minimize organic
interferences, and to convert the sample to a suitable solution for analysis.
The sample preparation procedure varies depending on the sample matrix.
Aqueous samples are subjected to the acid digestion procedure described in

this method. Sludge samples are prepared using the procedure described in
Method 3050.

2.2 Following the appropriate dissolution of the sample, a
representative aliquot of the digestate {s spiked with a nickel nitrate
solution and is placed manually or by means of an automatic sampler into a
graphite tube furnace, The sample aliquot 1s then slowly evaporated to
dryness, charred (ashed), and atomized. The absorption of hollow cathode or

EDL radiation during atomization will be proportional to the arsenic
concentration,

2.3 The typical detection Vimit for this method is 1 ug/L.

3.0 INTERFERENCES

3.1 Elemental arsenic and many of its compounds are volatile; therefore,
samples may be subject to losses of arsenic during sample preparation. Spike
samples and relevant standard reference materials should be processed to
determine if the chosen dissolution method is appropriate.

3.2 Likewise, caution must be employed during the selection of
temperature and times for the dry and char (ash) cycles. A nickel nitrate
solution must be added to all digestates prior to analysis to minimize
volatilization losses during drying and ashing.

3.3 In addition to the normal interferences experienced during graphite
furnace analysis, arsenic analysis «can suffer from severe nonspecific
absorption and 1ight scattering caused by matrix components during
atomization. Arsenic analysis 1is particularly susceptible to these problems
because of 1ts low analytical wavelength (193.7 nm). Simultaneous background
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correction must be employed to aveid erronecusly high results. Aluminum {s a
severe positive interferent in the analysis of arsenic, especially using Dy

arc background correction., Zeeman background correction is very useful in
this situation.

3.4 If the analyte is not completely volatilized and removed from the
furnace during atomization, memory effects will occur. If this situation is
detected by means of blank burns, the tube should be cleaned by operating the
furpace at full power at regular intervals in the analytical scheme.

4.0 APPARATUS AND MATERIALS
4.1 Griffin beaker: 250 mL.

4.2 Volumetric flasks: 10-mL.

4,3 Atomic absorption spectrophotometer: Single or dual channel,
single- or double-beam 1instrument having a grating monochromator, photo-
multiplier detector, adjustable slits, a wavelength range of 190 to 800 nm,

and provisions for simultaneous background correction and interfacing with a
strip-chart recorder.

4.4 Arsenic hollow cathode lamp, or electrodeless discharge lamp (EDL):
EDLs provide better sensitivity for arsenic analysis.

4.5 Graphite furnace: Any graphite furnace device with the appropriate
temperature and timing controls.

4.6 Strip-chart recorder: A recorder 1s strongly recommended for
furnace work so that there will be a permanent record and so that any problems
with the analysis such as drift, incomplete atomization, losses during
charring, changes in sensitivity, etc., can easily be recognized.

4.7 Pipets: Microliter with disposable tips. Sizes can range from
5 to 1,000 ul, as required.

5.0 REAGENTS

5.1 ASTM Type II water (ASTM D1193): Water should be monitored for
impurities.

5.2 Concentrated nitric acid: Acid should be analyzed to determine

levels of impurities. If a method blank using the acid is {MDL, the acid can
be used.

5.3. Hydrogen peroxide (30%): Oxidant should be analyzed to determine

levels of impurities. If a method blank using the H20, is {MDL, the acid can
be used.
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5.4 Arsenic standard stock solution (1,000 mg/L): Either procure a
certified aqueous standard from a supplier and verify by comparison with a
second standard, or dissolve 1.320 g of arsenic trioxide (Asp03, analytical
reagent grade) or equivalent in 100 mL of Type II water conta n?ng 4 g NaOH.
Acidify the solution with 20 mL concentrated HNO3 and dilute to 1 liter
(1 mL' =1 mg As).

5.5 Nickel nitrate solution (5%): Dissolve 24.780 g of ACS reagent
grade Ni(NO3)2-6H20 or equivalent in Type II water and dilute to 100 mL.

5.6 Nickel nitrate solutfon (1%): Dilute 20 mL of the 5% nickel nitrate
to 100 mL with Type II water.

5.7 Arsenic working standards: Prepare dilutions of the stock solution
to be used as calibration standards at the time of the analysis. Withdraw
appropriate aliquots of the stock solution, add 1 mL of concentrated HNO3,

2 mL of 30% Hp02, and 2 mL of the 5% nickel nitrate solution. Dilute to
100 mL with Type II water.

6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING

6.1 All samples must have been collected using a sampling plan that
addresses the considerations discussed in Chapter Nine of this manual.

6.2 All sample containers must be prewashed with detergents, acids, and
Type II water. Plastic and glass containers are both suitable.

6.3 Special containers (e.g., containers used for volatile organic

analysis) may have to be used if very volatile arsenic compounds are to be
analyzed.

6.4 Aqueous samples must be acidified to a pH of {2 with nitric acid.

6.5 Nonaqueous samples shall be refrigerated, when possible, and
analyzed as soon as possible.

7.0 PROCEDURE

7.1 Sample preparation: Aqueous samples should be prepared in the
manner described in Paragraphs 7.1.1-7.1.3. Sludge-type samples should be
prepared according to Method 3050, The applicability of a sample-preparation
technique to a new matrix type must be demonstrated by analyzing spiked
samples and/or relevant standard reference materials.

7.1.1 Transfer 100 mL of well-mixed sampie to a 250-mbL Griffin
beaker; add 2 mL of 30% H$02 and sufficient concentrated HNO3 to result

in an acid concentration of 1% (v/v). Heat for 1 hr at 95°C or until the
volume is slightly less than 50 wmiL.

7.1.2 Cool and bring back to 50 mL with Type II water,
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7.1.3 Pipet 5 mL of this digested solution into a 10-mL volumetric
flask, add 1 mL of the 1% nickel nitrate solution, and dilute to 10 mL

with Type II water. The sample is now ready for injection into the
furnace.

7.2 The 193.7-nm wavelength 1ine and a background correction system are

required. Follow the manufacturer's suggestions for all other spectrophoto-
meter parameters.

7.3 Furpace parameters suggested by the manufacturer should be employed
as guidelines. Because temperature-sensing mechanisms and temperature
controllers can vary between instruments or with time, the validity of the
furnace parameters must be periodically confirmed by systematically altering
the furnace parameters while analyzing a standard. In this manner, losses of
analyte due to overly high temperature settings or losses in sensitivity due
to less than optimum settings can be minimized. Similar verification of
furnace parameters may be required for complex sample matrices.

7.4 Inject a measured microliter aliquot of sample into the furnace and
atomize. If the concentration found is greater than the highest standard, the
sample should be diluted in the same acid matrix and reanalyzed. The use of

multiple injections can 1improve accuracy and help detect furnace pipetting
errors.

7.5 Analyze all EP extracts, all samples analyzed as part of a delisting

petition, and all samples that suffer from matrix interferences by the method
of standard additions.

7.6 Run a check standard after every 10 injections of samples.
Standards are run in part to monitor the 1ife and performance of the graphite
tube. Lack of reproducibility or significant change in the signal for the
standard indicates that the tube should be replaced.

7.7 Calculate metal concentrations by (1) the method of standard
additions, or (2) from a calibration curve, or (3) directly from the
instrument's concentration readout. All dilution or concentration factors
must be taken into account. Concentrations reported for multiphased samples
must be appropriately qualified (e.g., 5 ug/g aqueous phase).

7.8 Duplicates, spiked samples, and check standards should be routinely
analyzed.

8.0 QUALITY CONTROL

8.1 All quality control data should be maintatned and available for easy
reference or inspection.

8.2 Calibration curves must be composed of a minimum of a blank and

three standards. A calibration curve should be made for every hour of
continuous sample analysis.
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8.3 Dilute samples if they are more concentrated than the highest
standard or if they fall on the plateau of a calibration curve.

8.4 FEmploy a minimum of one blank per sample batch to determine if
contamination or any memory effects are occurring.

8.5 Verify calibration with an 1independently prepared check standard
every 15 samples.

8.6 Run one spike duplicate sample for every 20 samples. A duplicate

sample is a sample brought through the whole sample preparation and analytical
process.

8.7 The method of standard additions (see Method 7000, Section 8.7)
shall be used for the analysis of all EP extracts, on all analyses submitted

as part of a delisting petition, and whenever a new sample matrix is being
analyzed.

9.0 METHOD PERFORMANCE

9.1 Precision and accuracy data are available in Method 206.2 of Methods
for Chemical Analysis of Water and Wastes.

9.2 The optimal concentration range for this method is 5-100 ug/L.

9.3 The data shown in Table 1 were obtained from records of state and
contractor laboratories. The data are i{ntended to show the precision of the
combined sample preparation and analysis method.

10.0 REFERENCES

1. Methods for Chemical Analysis of Water and Wastes, EPA-600/4-82-055,
December 1982, Method 206.2.

2. Gaskill, A., Compilation and Evaluation of RCRA Method Performance Data,
Work Assignment No. 2, EPA Contract No. 68-01-7075, September 1986.
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TABLE 1. METHOD PERFORMANCE DATA

Sample Preparation Laboratory

Matrix Method Replicates
Contaminated soil 3050 2.0, 1.8 ug/g
011y soil 3050 3.3, 3.8 ug/g
NBS SRM 1646 Estuarine sediment 3050 8.1, 8.33 ug/gd
Emission control dust 3050 430, 350 ug/g

agias of -30 and -28% from expected, respectively.
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METHOD 7080
BARIUM (ATOMIC ABSORPTION, DIRECT ASPIRATION)

1.0 SCOPE AND APPLICATION
1.1 See Section 1.0 of Method 7000.

2.0 SUMMARY OF METHOD
2.1 See Section 2.0 of Method 7000.

3.0 INTERFERENCES

3.1 See Section 3.0 of Method 7000 1f interferences are suspected.
3.2 High hollow cathode current settings and a narrow spectral band pass

must be used, because both barium and calcium emit strongly at barium's
analytical wavelength.

3.3 Barium undergoes significant i{onization 1in the nitrous oxide/
acetylene flame, resulting 1in a significant decrease 1in sensitivity. All

samples and standards must contain 2 mL of the KC1 fonization suppressant
(Section 5.2.3 below) per 100 mL of solution.

4.0 APPARATUS AND MATERIALS

4.1 For basfic apparatus, see Section 4.0 of Method 7000.

4.2 Instrument parameters (general):

1 Barium hollow cathode lamp.

2 Wavelength: 553.6 nm,

3 Fuel: Acetylene.

4 Oxidant: Nitrous oxide.

5 Type of flame: Fuel rich,

6 Background correction: Not required.

5.0 REAGENTS
5.1 See Section 5.0 of Method 7000.

5.2 Preparation of standards:

5.2.1 Stock solution: Dissolve 1.7787 g barium chloride
{BaCl1+2Hy0, analytical reagent grade in Type II water and dilute to

7080 - 1
Revision 0
Date September 1986




1 liter. Alternatively, procure a certified standard from a supplier and
verify by comparison with a second standard.

5.2.2 Prepare dilutions of the stock solution to be used as
calibration standards at the time of analysis. The calibration standards
should be prepared using the same type of acid and at the same
concentration as will result in the sample to be analyzed after
processing. A1l calibration standards and samples should contain

2 mL/100 mL of the potassium chloride {fonization suppressant) solution
described in Section 5.2.3.

5.2.3 Potassium chloride solution: Dissolve 95 g potassium
chloride (KC1) in Type II water and dilute to 1 iiter.

6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING

6.1 See Chapter Three, Section 3.1.3, Sample Handling and Preservation.

7.0 PROCEDURE

7.1 Sample preparation: The procedures for preparation of the sample
are given in Chapter Three, Section 3.2.

7.2 See Method 7000, Paragraph 7.2, Direct Aspiration.

8.0 QUALITY CONTROL

8.1 See Section 8.0 of Method 7000.

9.0 ‘METHOD PERFORMANCE

9.1 The performance characteristics for an aqueous sample free of inter-
ferences are:

Optimum concentration range: 1-20 mg/L with a wavelength of 553.6 nm.
Sensitivity: 0.4 mg/L.

Detection 1imit: 0.1 mg/L.

9.2 In a single 1laboratory, analysis of a mixed industrial-domestic
waste effluent, digested with Method 3010, at concentrations of 0.4 and 2 mg
Ba/L gave standard deviations of +0.043 and +0.13, respectively. Recoveries
at these levels were 94% and 113%, respectively.

10.0 REFERENCES

1. Methods for Chemical Analysis of Water and Wastes, EPA~600/4-82-055,
December 1982, Method 208.1.
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METHOD 7130
CADMIUM (ATOMIC ABSORPYION, DIRECT ASPIRATION)

SCOPE AND APPLICATION
1.1 See Section 1.0 of Method 7000,

SUMMARY OF METHOD
2.1 See Section 2.0 of Method 7000.

INTERFERENCES
3.1 See Section 3.0 of Method 7000 if interferences are suspected.
3.2 Nonspecific absorption and 1ight scattering can be significant at

the analytical wavelength. Thus background correction is required.

4.0

5.0

APPARATUS AND MATERIALS

4.1 For basic apparatus, see Section 4.0 of Method 7000.

4,2 Instrument parameters (general):

4.2.1 Cadmium hollow cathode lamp.

4,2.2 Wavelength: 228.8 nm.

4.2.3 Fuel: Acetylene.

4.2.4 Oxidant: Air.

4.2.5 Type of flame: Oxidizing (fuel lean).

4,2.6 Background correction: Required.
REAGENTS

5.1 See Section 5.0 of Method 7000.
5.2 Preparation of standards:

5.2.1 Stock solutfon: Dissolve 1.000 g cadmium metal (analytical
reagent grade) in 20 mL of 1:1 HNO3 and dilute to 1 liter with Type II
water, Alternatively, procure a cert{ified standard from a supplier and
verify by comparison with a second standard.

5.2.2 Prepare dilutions of the stock solution to be used as cali-
bration standards at the time of analysis. The calibration standards
should be prepared using the same type of acid and at the same
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concentration as will result 1in the sample to be analyzed after
processing,

6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING

6.1 See Chapter Three, Section 3.1.3, Sample Handling and Preservation.

7.0 PROCEDURE

7.1 Sample preparation: The procedures for preparation of the sample
are given 1n Chapter Three, Section 3.2,

7.2 See Method 7000, Paragraph 7.2, Direct Aspiration.

8.0 QUALITY CONTROL
8.1 See Section 8.0 of Method 7000.

9.0 METHOD PERFORMANCE

9.1 The performance characteristics for an aqueous sample free of inter-
ferences are:

Optimum concentration range: 0.05-2 mg/L with a wavelength of 228.8 nm.
Sensitivity: 0,025 mg/L.
Detection limit: €.005 mg/L.

9.2 For concentrations of cadmium below 0.02 mg/L, the furnace procedure
(Method 7131) is recommended.

9.3 Precision and accuracy data are available in Method 213.1 of Methods
for Chemical Analysis of Water and Wastes.

9.4 The data shown in Table 1 were obtained from records of state and
contractor laboratories, The data are 1{ntended to show the precision of the
combined sample preparation and analysis method.

10.0 REFERENCES

1. Methods for Chemical Analysis of Water and Wastes, EPA-600/4-82-055,
December 1982, Method 213.1.

2. Gaskill, A., Compilation and Evaluation of RCRA Method Performance Data,
Work Assignment No. 2, EPA Contract No. 68-01-7075, September 1986,
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TABLE 1. METHOD PERFORMANCE DATA

Sample Preparation Laboratory
Matrix Method Replicates
Emission control dust 3050 2,770, 1,590 ug/g
Wastewater treatment sludge 3050 12,000, 13,000 ug/g
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METHOD 9252
CHLORIDE (TITRIMETRIC, MERCURIC NITRATE)

1.0 SCOPE AND APPLICATION

1.1 This method 1s applicable to ground water, drinking, surface, and
saline waters, and domestic and industrial wastes.

1.2 The method is suitable for all concentration ranges of chloride
content; however, in order to avoid large titration volume, a sample aliquot
containing not more than 10 to 20 mg C1 per 50 mL is used,

1.3 Automated titration may be used.

2.0 SUMMARY OF METHOD

2.1 An acidified sample 1is titrated with mercuric nitrate in the
presence of mixed diphenylcarbazone-bromophenol blue indicator. The end point

of the titration is the formation of the blue-violet mercury diphenylcarbazone
complex,

3.0 INTERFERENCES

3.1 Anions and cations at concentrations normally found 1n surface

waters do not interfere. However, at the higher concentration often found in
certafn wastes, problems may occur,

3.2 Sulftte interference can be eliminated by oxidizing the 50 mL of
sample solution with 0.5-1 mL of Hy07.

4.0 APPARATUS AND MATERIALS

4,1 Standard laboratory titrimetric equipment, including 1-mL or 5-mL
microburet with 0.0l-mL gradations.

5.0 REAGENTS

5.1 ASTM Type II water (ASTM D1193): Water should be monitored for
impurities.

5.2 Standard sodium chloride solution, 0.025 N: Dissolve 1,4613 g +
0.0002 g of sodfum chloride {drfed at 600°C for ! hr) in chloride-free water
in a 1-liter volumetric flask and dilute to the mark.

5.3 Nitric acid (HNO3) solution: Add 3.0 mL concentrated nitric acid to
997 ml. of Type I1 water (*3 + 997" solution).
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5.4 Sodium hydroxide (NaOH) solution (10 g/L): Dissolve approximately
10 g of NaOH in Type II water and dilTute to 1 L.

5.5 Hydrogen peroxide (H202}: 30%.

5.6 Hydroquinone solution (10 g/L): Dissolve 1 g of purified
hydroquinone in water in a 100-mL volumetric flask and dilute to the mark.

5.7 Mercuric nitrate titrant (0.141 N): Dissolve 24.2 g Hg(NO3)2-H20 1n
900 mL of Type II water acidifted with 5,0 mL concentrated HNO3 in a 1-iiter
volumetric flask and dilute to the mark with Type II water., Filter, 1f
necessary. Standardize against standard sodfum chloride solution (Paragraph
5.2) using the procedures outlined in Section 7.0. Adjust to exactly 0.141 N

and check. Store in a dark bottle. A 1,00-mL aliquot is egquivalent to 5.00
mg of chloride.

5.8 Mercuric nitrate titrant (0.025 N): Dissolve 4,2830 g Hg(NO3)2-H0
in 50 mL. of Type II water acidified with 0.05 mL of concentrated HNO3
(sp. gr. 1.42) in a 1-1iter volumetric flask and dilute to the mark with Type
11 water. Filter, if necessary. Standardize against standard sodium chloride
solution (Paragraph 5.2) using the procedures outlined in Section 7.0. Adjust
to exactly 0.025 N and check. Store in a dark bottle.

5.9 Mercuric nitrate titrant (0.0141 N): Dissolve 2.4200 g Hg
(NO3)2°H20 in 25 mL of Type II water acidified with 0.25 mL of concentrated
HNO3 %sp. gr. 1.42) in a 1-Viter volumetric flask and dilute to the mark with
Type Il water. Filter, {f necessary. Standardize against standard sodium
chloride solution (Paragraph 5.2) using the procedures outlined in Sectfon
7.0. Adjust to exactly 0.0141 N and check. Store in a dark bottle, A l-mL
aliquot is equivalent to 500 ug of chloride.

5.10 Mixed indicator reagent: Dissolve 0.5 g crystalline diphenylcar-
bazone and 0.05 g bromophenol blue powder in 75 mL 95% ethanol in a 100-mL
volumetric flask and dilute to the mark with 95% ethanol. Store in brown
bottle and discard after 6 mo.

5.11 Alphazurine indicator solution: Dissolve 0.005 g of alphazurine

bilue-green dye in 95% ethanol or {isopropanol in 100-mL volumetric flask and
dilute to the mark with 95% ethanol or isopropanol.

6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING

6.1 A1l samples must have been collected using a sampling plan that
addresses the considerations discussed in Chapter Nine of this manual,

6.2 There are no special requirements for preservation.
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7.0 PROCEDURE

7.1 Place 50 mt of sample in a vessel for titration. If the
concentration is greater than 20 mg/L chloride, use 0.141 N mercuric nitrate
titrant (Paragraph 5.7) in Step 7.6, or dilute sample with Type II water, If
the concentratfon is less than 2.5 mg/L of chloride, use 0.0141 N mercuric
nitrate titrant (Paragraph 5.9) in step 7.6. Using a 1-mL or 5-mL microburet,
determine an indicator blank on 50 mL chloride-free water using step 7.6, If

the concentration is less than 0.1 mg/L of chloride, concentrate an
appropriate volume to 50 mL.

7.2 Add 5 to 10 drops of mixed tndicator reagent (Paragraph 5.10); shake
or swirl solution.

7.3 If a blue-violet or red color appears, add HNO3 solution (Paragraph
5.3) dropwise until the color changes to yellow.

7.4 If a yellow or orange color forms immediately on addition of the
mixed indicator, add NaOH solution §5.3; dropwise until the color changes to

blue-violet; then add HNO3 solution (5.2) dropwise until the color changes to
yellow.

7.5 Add 1 mL excess HNO3 solution (5.2).

7.6 Titrate with 0.025 N mercuric nitrate titrant (5.8) until a blue-
violet color persists throughout the solution. If volume of titrant exceeds
10 mL or is less than 1 mL, use the 0.141 N or 0.0141 N mercuric nitrate
solutions, respectively. If necessary, take a small sample aliquot.
Alphazurfne indicator solution (Paragraph 5.11) may be added with the

indicator to sharpen the end point. This will change color shades. Practice
runs should be made.

7.6.1 If chromate is present at {100 mg/L and iron is not present,
add 5-10 drops of alphazurine {indicator solution (Paragraph 5.11) and

acidify to a pH of 3 (indicating paper). End point will then be an
oclive-purple color,

7.6.2 If chromate {s present at >100 mg/L and iron is not present,
add 2 mL of fresh hydroguinone solutfion (Paragraph 5.6).

7.6.3 If ferric iron is present use a volume containing no more
than 2.5 mg of ferric fon or ferric {1on plus chromate ion, Add 2 mL
fresh hydroquinone solution (Paragraph 5.6).

7.6.4 If sulfite fon is present, add 0.5 mL of Hp02 solution (5.5)
to 50-mL sample and mix for 1 min,
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7.7 Calculation:

{A - BYN x 35 450
mL of sample

mg chloride/liter =

where:
A = mL titrant for sample;
B = mL titrant for blank; and
N = normality of mercuric nitrate titrant.

8.0 QUALITY CONTROL

8.1 A1l quality control data should be maintained and available for easy
reference or inspection.

8.2 Employ a minimum of one blank per sample batch to determine {f
contamination has occurred.

8.3 Analyze check standards after approximately every 15 samples.

8.4 Run one duplicate sample for every 10 samples. A duplicate sample
is a sample brought through the whole sample preparation and analytical
process.

8.5 Spiked samples or standard reference materfals shall be periodicalily
employed to ensure that correct procedures are being followed and that all
equipment 1s operating properly,

9.0 METHOD PERFORMANCE

9.1 Forty-two analysts in eighteen laboratories analyzed synthetic water
samples containing exact increments of chloride, with the following results:

Increment as Precision as __Accuracy as

Chloride Standard Deviation Bias Bias
(mg/L) (mg/L) (%) (mg/L)

17 1.54 +2.16 +0.4

18 1.32 +3.50 +0.6

91 2.92 +0.11 +0.1

97 3.16 ~-0.51 -0.5

382 11.70 -0.61 -2.3

398 11.80 -1.19 -4.7

9252 - 4

Revision 0
Date September 10854




9.2 In a single laboratory, using surface water samples at an average
concentration of 34 mg C1/L, the standard deviation was +1.0,

9.3 A synthetic unknown sample containing 241 mg/L chloride, 108 mg/L
Ca, 82 mg/L Mg, 3.1 mg/L K, 19.9 mg/L Na, 1.1 mg/L nitrate N, 0.25 mg/L
nitrate N, 259 mg/L. sulfate and 42.5 mg/L total alkalinity (contributed by
NaHCO03) in Type II water was analyzed in 10 laboratories by the mercurimetric

method, with a relative standard deviation of 3.3% and a relative error of
2.9%.

10.0 REFERENCES

1. Annual Book of ASTM Standards, Part 31, "Water," Standard D512-67, Method
A, p. 270 (1976).

%. ?tandard Methods for the Examination of Water and Wastewater, 15th ed.,
1980).

3. U.S. Environmental Protection Agency, Methods for Chemical Analysis of
Water and Wastes, EPA 600/4-79-020 (1983), Method 325.3.
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METHOD 7191
CHROMIUM (ATOMIC ABSORPTION, FURNACE TECHNIQUE)

1.0 SCOPE AND APPLICATION

1.1 See Sectfon 1.0 of Method 7000.

2.0 SUMMARY OF METHOD

2.1 See Section 2.0 of Method 7000.

3.0 INTERFERENCES

3.1 See Section 3.0 of Method 7000 if interferences are suspected.

3.2 Low concentrations of calcium and/or phosphate may cause
interferences; at concentrations above 200 mg/L, calcium's effect is constant

and eliminates the effect of phosphate. Calcium nftrate is therefore added to
ensure a known constant effect.

3.3 Nitrogen should not be used as the purge gas because of a possible
CN band interference.

3.4 Background correction may be required because nonspecific absorption
and scattering can be significant at the analytical wavelength. Background
correction with certain instruments may be difficult at this wavelength due to

low-intensity output from hydrogen or deuterium lamps. Consult the specific
instrument manufacturer's Yiterature for details.

4.0 APPARATUS AND MATERIALS

4.1 For basic apparatus, see Section 4.0 of Method 7000.

4.2 Instrument parameters (general):

Drying time and temp: 30 sec at 125°C.
Ashing time and tewmp: 30 sec at 1000°C.
Atomizing time and temp: 10 sec at 2700°C.

Purge gas: Argon (nitrogen should not be used).
Wavelength: 357.9 nm,

Background correction: Not required.

Other operating parameters should be set as specified by the
particuiar instrument manufacturer.

he above concentration values and instrument conditions are for a
Perkin-Eimer HGA-2100, based on the use of a 20-ul injection,

*
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continuous-flow purge gas, and nonpyrolytic graphite. Smaller
sizes of furnace devices or those employing faster rates of
atomization can be operated using lower atomization temperatures
for shorter time perfods than the above-recommended settings.

5.0 REAGENTS
5.1 See Section 5.0 of Method 7000.

5.2 Preparation of standards:

5.2.1 Stock solution: Dissolve 1.923 g of chromium trfoxide (Cr03,
analytical reagent grade) 1in Type II water, acidify with red1st111ed
HNO3, and dilute to 1 liter. Alternatively, procure a certified standard
from a supplier and verify by comparison with a second standard.

5.2.2 Prepare dilutions of the stock solution to be used as
calibration standards at the time of analysis. These standards should be
prepared to contain 0.5% (v/v) HNO3; 1 mL of 30X H»0» and 1 mbt of calcium

nitrate solution, Section 5.2.3, may be added to lessen interferences
(see Section 3.0).

5.2.3 Calcium nitrate solution: Dissolve 11.8 g of calcium

nitrate, Ca(NO3)2-4H50 (analytical reagent grade), 1in Type II water and
dilute to 1 Viter.

6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING

6.1 See Chapter Three, Section 3.1.3, Sample Handling and Preservation.

7.0 PROCEDURE

7.1 Sample preparation: The procedures for preparation of the sample
are given in Chapter Three, Section 3.2.

7.2 See Method 7000, Paragraph 7.3, Furnace Procedure. The calculation
is given in Method 7000, Paragraph 7.4.

8.0 QUALITY CONTROL
8.1 See Section 8.0 of Method 7000.

9.0 METHOD PERFORMANCE

9.1 Precision and accuracy data are available in Method 218.2 of Methods
for Chemical Analysis of Water and Wastes.
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9.2 The performance characteristics for an aqueous sample free of inter-
ferences are:

Optimum concentratfon range: 5-100 ug/L.
Detection limit: 1 ug/L.

9.3 The data shown fn Yable 1 were obtained from records of state and
contractor laboratories. The data are intended to show the precision of the
combined sample preparation and analysis method.

10.0 REFERENCES

1. Methods for Chemical Analysis of Water and Wastes, EPA-600/4-82-055,
December 1982, Method 218.2.

2. Gaskill, A., Compilation and Evaluation of RCRA Method Performance Data,
Work Assignment No. 2, EPA Contract No. 68-01-7075, September 1986.
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TABLE 1. METHOD PERFORMANCE DATA

Sample Preparation Laboratory

Matrix Method Replicates
Paint primer 3050 2.7, 2.8 mg/g
Contaminated soil 3050 12,0, 12.3 ug/g
0ily lagoon soil 3050 69.6, 70.3 ug/g
NBS SRM 1646 Estuarine sediment 3050 42, 47 ug/g?
EPA QC Sludge 3050 156 ug/gb

NBS SRM 1085, Wear Metals in
lubricating oil 3050

311, 356 ug/g©

4aBjas of -45 and -38% from expected, respectively.
bgias of -24% from expected.

CBias of +4 and +19% from expected, respectively.
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METHCD 7210
COPPER (ATOMIC ABSORPTION, DIRECT ASPIRATION)

1.0 SCOPE AND APPLICATION

1.1 See Section 1.0 of Method 7000.

2.0 SUMMARY OF METHOD

2.1 See Section 2.0 of Method 7000,

3.0 INTERFERENCES

3.1 See Section 3.0 of Method 7000.

3.2 Background correction may be required because nonspecific absorption
and scattering can be significant at the analytical wavelength. Background

correction with certain instruments may be difficult at this wavelength due to

low-intensity output from hydrogen or deuterium lamps. Consult specific
instrument manufacturer's literature for details.

4.0 APPARATUS AND MATERIALS

4.1 For basic apparatus, see Section 4.0 of Method 7000,

4.2 Instrument parameters (general):

4.2.1 Copper hollow cathode lamp.

4.2.2 Wavelength: 324.7 nm.

4.2.3 Fuel: Acetylene.

4.2.4 Oxidant: Air.

4.2.5 Type of flame: Oxidizing (fuel lean).

4.2.6 Background correction: Recommended, if possible.

5.0 REAGENTS

5.1 See Section 5.0 of Method 7000.
5.2 Preparation of standards:

5.2.1 Stock solution: Dissolve 1.00 g of electrolytic copper
(analytical reagent grade) 1in 5 mL of redistilled HNO3 and dilute to
1 liter with Type I1 water. Alternatively, procure a certified standard
from a supplier and verify by comparison with a second standard.
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5.2.2 Prepare dilutions of the stock solution to be used as
calibration standards at the time of analysis. The calibration standards
should be prepared using the same type of acid and at the same concentra-
tion as will result in the sample to be analyzed after processing.

6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING

6.1 See Chapter Three, Section 3.1.3, Sample Handling and Preservation.

7.0 PROCEDURE

7.1 Sample preparation: The procedures for preparation of the sample
are given in Chapter Three, Section 3.2.

7.2 See Method 7000, Paragraph 7.2, Direct Aspiration.

8.0 QUALITY CONTROL
8.1 See Sectfon 8.0 of Method 7000.

9.0 METHOD PERFORMANCE

9.1 The performance characteristics for an aqueous sample free of inter-
ferences are:

Optimum concentration range: 0.2-5 mg/L with a wavelength of 324.7 nm,
Sensitivity: 0.1 mg/L.
Detection 1imit: 0.02 mg/L.

9.2 Precision and accuracy data are available in Method 220.1 of Methods
for Chemical Analysis of Water and Wastes.

10.0 REFERENCES

1. Methods for Chemical Analysis of Water and Wastes, EPA-600/4-82-055,
December 1982, Method 220.1.
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METHOD 7380
IRON (ATOMIC ABSORPTION, DIRECT ASPIRATION)

1.0 SCOPE AND APPLICATION
1.1 See Section 1.0 of Method 7000.

2.0 SUMMARY OF METHOD
2.1 See Section 2.0 of Method 7000.

3.0 INTERFERENCES

3.1 See Section 3.0 of Method 7080 if interferences are suspected.

3.2 Iron is a universal contaminant, and great care should be taken to
avoid contamination.

4.0 APPARATUS AND MATERIALS

4.1 For basic apparatus, see Section 4.0 of Method 7000.

4.2 Instrument parameters (general):

1 Iron hollow cathode lamp.

2 Wavelength: 248.3 nm (primary); 248.8, 271.9, 302.1, 252.7,
or 372.0 nm (alternates).

3 Fuel: Acetylene.

.4 Oxidant: Air,

5 Type of flame: Oxidizing (fuel lean).

6 Background correction: Required.

5.0 REAGENTS
5.1 See Section 5.0 of Method 7000.
5.2 Preparation of standards:

5.2.1 Stock solution: Dissolve 1,000 g 1iron wire (analytical
reagent grade} in 10 mL redfistilled HNO3 and Type II water and dilute to
1 liter with Type I1 water. Note that iron passivates in concentrated
HNO3, and thus some water should be present. Alternatively, procure a

certified standard from a supplier and verify by comparison with a second
standard.
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5.2.2 Prepare dilutions of the stock solution to be used as
calibration standards at the time of analysis. The calibration standards
should be prepared using the same type of acid and at the same

concentration as will result {in the sample to be analyzed after
processing.

6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING

6.1 See Chapter Three, Section 3.1.3, Sample Handling and Preservation.
7.0 PROCEDURE

7.1 Sample preparation: The procedures for preparation of the sample
are given in Chapter Three, Section 3.2.

7.2 See Method 7000, Paragraph 7.2, Direct Aspiration.

8.0 QUALITY CONTROL
8.1 See Section 8.0 of Method 7000.

9.0 METHOD PERFORMANCE

9.1 The performance characteristics for an aqueous sample free of {inter-
ferences are:

Optimum concentration range: 0.3-5 mg/L with a wavelength of 248.3 nm.
Sensitivity: 0.12 mg/L.

Detection 1imit: 0.03 mg/L.

9.2 Precision and accuracy data are avajlable in Method 236.1 of Methods
for Chemical Analysis of Water and Wastes.

10.0 REFERENCES

1. Methods for Chemical Analysis of Water and Wastes, EPA-600/4-82-055,
December 1982, Method 236.1.
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METHOD 7470
MERCURY IN LIQUID WASTE (MANUAL COLD-VAPOR TECHNIQUE)

1.0 SCOPE AND APPLICATION

1.1 Method 7470 is a cold-vapor atomic absorption procedure approved for
determining the concentration of mercury in mobility-procedure extracts, aque-
ous wastes, and ground waters. (Method 7470 can also be used for analyzing
certain solid and sludge-type wastes; however, Method 7471 is usually the
method of choice for these waste types.) All sampies must be subjected to an
appropriate dissolution step prior to analysis.

2,0 SUMMARY OF METHOD

2.1 Prior to analysis, the 1iquid samples must be prepared according to
the procedure discussed in this method.

2.2 Method 7470, a cold-vapor atomic absorption technique, is based on
the absorption of radiation at 253.7-nm by mercury vapor., The mercury is
reduced to the elemental state and aerated from solution in a closed system.
The mercury vapor passes through a cell positioned in the light path of an
atomic absorption spectrophotometer, Absorbance (peak height) is measured as
a function of mercury concentration.

2.3 The typical detection 1imit for this method is 0.0002 mg/L.

3.0 INTERFERENCES

3.1 Potassium permanganate {s added to eliminate possible interference
from sulfide. Concentrations as high as 20 mg/L of sulfide as sodium sulfide

do not interfere with the recovery of added inorganic mercury from Type II
water,

3.2 Copper has alsc been reported to interfere; however, copper concen-

trations as high as 10 mg/L had no effect on recovery of mercury from spiked
samples.

3.3 Seawaters, brines, and 1industrial effluents high in chlorides
require additional permanganate (as much as 25 mL) because, during the
oxidation step, chlorides are converted to free chlorine, which also absorbs
radiation of 253.7 nm. Care must therefore he taken to ensure that free
chlorine is absent before the mercury is reduced and swept into the cell.
This may be accomplished by wusing an excess of hydroxylamine sulfate reagent
(25 mL). In addition, the dead air space 1in the BOD bottle must be purged
before adding stannous sulfate, Both inorganic and organic mercury spikes
have been quantitatively recovered from seawater by using this technique.
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3.4 Certain volatile organic materfals that absorb at this wavelength
may also cause Interference. A preliminary run without reagents should
determine 1f this type of interference is present.

4,0 APPARATUS AND MATERIALS

4.1 Atomic ahsorption spectrophotometer or equivalent: Any atomic
absorption unit with an open sample presentation area in which to mount the
absorption cell 1s suitable. Instrument settings recommended by the partic-
ular manufacturer should be followed. Instruments designed specifically for
the measurement of mercury using the cold-vapor technique are commercially
available and may be substituted for the atomic absorption spectrophotometer.

4.2 Mercury hollow cathode lamp or electrodeless discharge lamp.

4.3 Recorder: Any multivange variable-speed recorder that is compatible
with the UV detection system is suitable.

4.4 Absorption cell: Standard spectrophotometer cells 10 cm long with
quartz end windows may be used. Suitable cells may be constructed from
Plexiglas tubing, 1 in. 0.D. x 4.5 1in. The ends are ground perpendicular to
the 1longitudinal axis, and quartz windows (1 1in. diameter x 1/16 in.
thickness) are cemented in place. The cell 1s strapped to a burner for
support and aligned in the light beam by use of two 2-in. x 2-in. cards. One-
in.-diameter holes are cut in the middle of each card. The cards are then
placed over each end of the cell. The cell is then positioned and adjusted
vertically and horizontally to give the maximum transmittance.

4.5 Air pump: Any peristaltic pump capable of delivering 1 liter
air/min may be used. A Masterflex pump with electronic speed control has been
found to be satisfactory.

4.6 Flowmeter: Capable of measuring an air flow of 1 liter/min.

4.7 Aeration tubing: A straight glass frit with a coarse porosity.
Tygon tubing is used for passage of the mercury vapor from the sample bottle
to the absorption cell and return.

4.8 Drying tube: 6-in. x 3/4-in.-diameter tube containing 20 g of mag-
nes{um percﬁiorate or a small reading lamp with 60-W bulb which may be used to
prevent condensation of moisture inside the cell. The lamp should be posi-

tioned to shine on the absorption cell so that the air temperature in the cell
is about 10°C above ambient.

4.9 The cold-vapor generator is assembled as shown in Figure 1.

4.9.1 The apparatus shown in Figure 1 1{s a closed system. An open
system, where the mercury vapor 1is passed through the absorption cell
only once, may be used instead of the closed system.
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5.0

4,9.2 Because mercury vapor is toxic, precaution must be taken to
avoid 1ts inhalation. Therefore, a bypass has been included in the
system either to vent the mercury vapor into an exhaust hood or to pass
the vapor through some absorbing medium, such as:

1. Equal volumes of 0.1 M KMnO4 and 10% HpS04: or
2. 0.25% lodine in a 3% KI solution.

A specially treated charcoal that will adsorb mercury vapor is also
available from Barnebey and Cheney, East 8th Avenue and North Cassidy
Street, Columbus, Ohio 43219, Cat. #580-13 or #580-22.

REAGENTS

5.1 ASTM Type II water (ASTM D1193): Water should be monitored for
impurities.

5.2 Sulfuric acid {(H;504), concentrated: Reagent grade.

5.3 Sulfurfc acid, 0.5 N: Dilute 14.0 mL of concentrated sulfuric acid
to 1.0 l{ter,

5.4 Nitric acid (HNO3), concentrated: Reagent grade of low mercury

content. If a high reagent blank {s obtained, it may be necessary to
distill the nitric acid.

5.5 Stannous sulfate: Add 25 ¢ stannous sulfate to 250 mL of 0.5 N
H2S04. This mixture is a suspension and should be stirred continuously

during use. (Stannous chloride may be used 1n place of stannous
sulfate.)

5.6 Sodium chloride-hydroxylamine sulfate solution: Dissolve 12 g of
sodium chloride and 12 ¢ of hydroxylamine sulfate in Type II water and

dilute to 100 mL. (Hydroxylamine hydrochloride may be used in place of
hydroxylamine sulfate.)

5.7 Potassium permanganate, mercury-free, 5% sotution (w/v): Dissolve
5 g of potassium permanganate in 100 mlL of Type II water.

5.8 Potassium persulfate, 5% solution (w/v): Dissolve 5 g of potassium
persulfate in 100 mL of Type II water,

5.9 Stock mercury solution: Dissolve 0.1354 g of mercuric chloride in

75 mL of Type II water. Add 10 mbL of concentrated HNO3 and adjust the
volume to 100.0 mL (1 mL = 1 mg Hg).

5.10 Mercury working standard: Make successive dilutions of the stock
mercury solution to obtain a working standard containing 0.1 g per mL.
This working standard and the dilutions of the stock mercury solution
should be prepared fresh daily. Acidity of the working standard should
be maintained at 0.15% nitric acid. This acid should be added to the
flask, as needed, before addition of the aliquot.
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6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING

6.1 A1l samples must have been collected using a sampling plan that
addresses the considerations discussed in Chapter Nine of this manual.

6.2 All sample containers must be prewashed with detergents, acids, and
Type II water. Plastic and glass containers are both suitable.

6.3 Aqueous samples must be acidified to a pH {2 with HNO3. The
suggested maximum holding times for these samples are 38 days in glass
containers and 13 days in plastic containers.

6.4 Nonaqueous samples shall be refrigerated, when possible, and
analyzed as soon as possible,

7.0 PROCEDURE

7.1 Sample preparation: Transfer 100 mL, or an aliquot diluted to
100 mL, containing {1.0 g of mercury, to a 300-mL BOD bottle. Add 5 mL of
Hy504 and 2.5 mL of concentrated HNO3, mixing after each addition. Add 15 mL
o% potassium permanganate solution to each sample bottlie. Sewage samples may
require additional permanganate. Ensure that equal amounts of permanganate
are added to standards and blanks. Shake and add additional portions of
potassium permanganate solution, if necessary, until the purple color persists
for at least 15 min. Add 8 mL of potassium persulfate to each bottle and heat
for 2 hr in a water bath maintained at 95°C. Cool and add 6 mL of sodium
chloride-hydroxylamine sulfate to reduce the excess permanganate. After a
delay of at least 30 sec, add 5 mL of stannous sulfate, immedfately attach the
bottle to the aeration apparatus, and continue as described in Paragraph 7.3.

7.2 Standard preparation: Transfer 0-, 0.5-, 1.0-, 2.0-, 5.0~, and
10.0-mL aliguots of the mercury working standard, containing 0-1.0 ug of
mercury, to a series of 300-mL BOD bottles. Add enough Type II water to each
bottle to make a total volume of 100 mi. Mix thoroughly and add 5 mL of
concentrated HpSO4 and 2.5 mL of concentrated HNO3 to each bottle. Add 15 mL
of KMnO4 solution to each bottle and allow to stand at least 15 min, Add 8 mL
of potassium persulfate to each bottle and heat for 2 hr in a water bath
maintained at 95°C. Cool and add 6 mL of sodium chloride-hydroxylamine
sulfate solution to reduce the excess permanganate. When the solution has
been decolorized, wait 30 sec, add 5 mL of the stannous sulfate solution,

immediately attach the bottle to the aeration apparatus, and continue as
described in Paragraph 7.3.

7.3 Analysis: At this point the sample {s allowed to stand quietly
without manual agitation. The circulating pump, which has previously been
adjusted to a rate of 1 1liter/min, is allowed to run continuously. The
absorbance will increase and reach a maximum within 30 sec. As soon as the

recorder pen levels off (approximately 1 min), open the bypass valve and
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continue the aeration until the absorbance- returns to 1ts minimum valve.

Close the bypass valve, remove the stopper and frit from the BOD bottle, and
continue the aeration.

7.4 Construct a calibration curve by plotting the absorbances of stan-
dards versus micrograms of mercury. Determine the peak height of the unknown
from the chart and read the mercury value from the standard curve,

7.5 Analyze all EP extracts, all samples analyzed as part of a delisting

petition, and all samples that suffer from matrix interferences by the method
of standard additions,

7.6 Duplicates, spiked samples, and check standards should be routinely
analyzed,

7.7 Calcutate metal concentratifons (1) by the method of standard
additions, or (2) from a calfbratfon curve. All dilution or concentration
factors must be taken into account, Concentrations reported for multiphased
or wet samples must be appropriately qualified (e.g., 5 ug/g dry weight).

8.0 QUALITY CONTROL

8.1 All quality control data should be maintained and available for easy
reference or inspection.

8.2 cCalibration curves must be composed of a minimum of a blank and

three standards. A caiibration curve should be made for every hour of
continuous sample analysis.

8.3 Dilute samples 1{if they are more concentrated than the highest
standard or if they fall on the plateau of a calibration curve.

8.4 Employ a minimum of one blank per sample batch to determine 1f
contamination or any memory effects are occurring.

8.5 Verify calibration with an independently prepared check standard
every 15 samples,

8.6 Run one spike duplicate sample for every 10 samples. A duplicate

sample 1s a sample brought through the entire sample preparation and
analytical process.

8.7 The method of standard additions (see Method 7000, Section 8.7)
shall be used for the analysis of all EP extracts, on all analyses submitted

as part of a delisting petition, and whenever a new sample matrix is being
analyzed. :
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9.0 METHOD PERFORMANCE

9,1 Precision and accuracy data are avaflable in Method 245.1 of Methods
for Chemical Analysis of Water and Wastes.

10.0 REFERENCES

1. Methods for Chemical

Analysis of Water and Wastes, EPA-600/4-82-055,
December 1982, Method 245.1.
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METHOD 7610
POTASSIUM (ATOMIC ABSORPTION, DIRECT ASPIRATION)

1.0 SCOPE AND APPLICATION
1.1 See Section 1.0 of Method 7000,

2.0 SUMMARY OF METHOD
2.1 See Section 2.0 of Method 7000.

3.0 INTERFERENCES
3.1 See Section 3.0 of Method 7000 1f {nterferences are suspected.

3.2 In air/acetylene or other high-temperature flames (>2800°C), potas-
sium can experience partial ionization, which indirectly affects absorption
sensitivity. The presence of other alkali salts in the sample can reduce this
ionization and thereby enhance analytical results. The ionfzation-suppressive
effect of sodium is small if the ratio of Na to X is under 10. Any enhance-
ment due to sodium can be stabilized by adding excess sodfum (1,000 ug/mL) to
both sample and standard solutions. If more stringent control of {onization
is required, the addition of cesium should be considered. Reagent blanks
should be analyzed to correct for potassium impurities in the buffer stock.

4.0 APPARATUS AND MATERIALS

4.1 For basic apparatus, see Section 4,0 of Method 7000.

4.2 Instrument parameters (general):

1 Potassium hollow cathode lamp.

2 Wavelength: 766.5 nm,

3 Fuel: Acetylene.

.4 Oxidant: Air.

5 Type of flame: Slightly oxidizing (fuel lean).
6 Background correction: Not required.

5.0 REAGENTS
5.1 See Section 5.0 of Method 7000.
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5.2 Preparation of standards:

5.2.1 Stock solution: Dissolve 1.907 g of potassium chloride, KCl
(analytical reagent grade), dried at 110°C in Type II water and dilute to
1 liter with Type 11 water, Alternatively, procure a certified standard
from a supplier and verify by comparison with a second standard.

5.2.2 Prepare dilutions of the stock solution to be used as
calibration standards at the time of analysis. The calibration standards

should be prepared using the same type of acid and at the same

concentration as will result {in the sample to be analyzed after
processing.

6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING

6.1 See Chapter Three, Section 3.1.3, Sample Handling and Preservation.

7.0 PROCEDURE

7.1 Sample preparation: The procedures for preparation of the sample
are given in Chapter Three, Section 3.2.

7.2 See Method 7000, Paragraph 7.2, Direct Aspiration.

8.0 QUALITY CONTROL

8.1 See Section 8.0 cof Method 7000.

9.0 METHOD PERFORMANCE

9.1 The performance characteristics for an aqueous sample free of inter-
ferences are:

Optimum concentration range: 0.1-2 mg/L with a wavelength of 766.5 nm.
Sensitivity: 0.04 mg/L.

Detection limit: 0.01 mg/L.

9.2 In a single laboratory, analysis of a mixed industrial-domestic
waste effluent, digested with Method 3010, at concentrations of 1.6 and 6.3
mg/L gave standard deviations of +0.2 and +0.5, respectively. Recoveries at
these levels were 103% and 102%, respectively.

10.0 REFERENCES

1. Methods for Chemical Analysis of Water and Wastes, EPA-600/4-82-055,
December 1982, Method 258.1.
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METHOD 7770
SODIUM (ATOMIC ABSORPTION, DIRECT ASPIRATION)

1.0 SCOPE AND APPLICATION
1.1 See Section 1.0 of Method 7000.

2.0 SUMMARY OF METHOD

2.1 See Section 2.0 of Method 7000.

3.0 INTERFERENCES
3.1 See Section 3.0 of Method 7000 1f interferences are suspected.

3.2 Ionization interferences can affect analysis for sodium; therefore,

samples and standards must be matrix matched or an {fontzation suppressant
employed.

3.3 Sodium is a universal contaminant, and great care should be taken to
avoid contamination.

4.0 APPARATUS AND MATERIALS

4.1 For basic apparatus, see Section 4.0 of Method 7000.

4,2 Instrument parameters (general):

1 Sodium hollow cathode lamp,

2 Wavelength: 589.6 nm.

3 Fuel: Acetylene,

.4 Oxidant: Air.

5 Type of flame: Oxidizing (fuel lean).
6 Background correction: Not required.

5.0 REAGENTS

5.1 See Section 5.0 of Method 7000.
5.2 Preparation of standards:

5.2.1 Stock solution: Dissolve 2.542 g sodium chloride, NaCl

(analytical reagent grade), in Type II water, acidify with 10 mL
redistilled HNO3, and dilute to 1 liter with Type II water.

Alternatively, procure a certified standard from a supplier and verify by
comparison with a second standard.
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5.2.2 Prepare dilutions of the stock solution to be used as
calibration standards at the time of analysis. The calibration standards
should be prepared using the same type of acid and at the same
concentration as will result 1in the sample to be analyzed after
processing.

6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING

6.1 See Chapter Three, Section 3.1.3, Sample Handling and Preservation.

7.0 PROCEDURE

7.1 Sample preparation: The procedures for preparation of the sample
are given in Chapter Three, Section 3.2.

7.2 See Method 7000, Paragraph 7.2, Direct Aspiration.

8.0 QUALITY CONTROL
8.1 See Section 8.0 of Method 7000,

9.0 METHOD PERFORMANCE

9.1 The performance characteristics for an aqueous sample free of inter-
ferences are:

Optimum concentration range: 0.03-1 mg/L with a wavelength of 589.6 nm,
Sensitivity: 0.015 mg/L.

Detection 1imit: 0.002 mg/L.

9.2 In a single laboratory, analysis of a mixed Industrial-domestic
waste effluent, digested with Method 3010, at concentrations of 8.2 and 52
mJd/L gave standard deviations of +0.1 and +0.8, respectively. Recoveries at
these levels were 102% and 100%, respectively.

10.0 REFERENCES

1. Methods for Chemical Analysis of Water and Wastes, EPA-600/4-82-055,
December 1982, Method 273.1.
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METHOD 7420
LEAD {ATOMIC ABSORPTION, DIRECT ASPIRATION)

SCOPE AND APPLICATION
1.1 See Section 1.0 of Method 7000,

SUMMARY OF METHOD
2.1 See Section 2.0 of Method 7000.

INTERFERENCES

3.1 See Section 3.0 of Method 7000 if interferences are suspected.

3.2 Background correction is required at either wavelength.

APPARATUS AND MATERIALS

4.1 For basic apparatus, see Section 4.0 of Method 7000.

4.2 Instrument parameters (general):

4,2.1 Lead hollow cathode lamp.

4,2.2 Wavelength: 283.3 nm (primary); 217.0 nm (alternate).
4,2.3 Fuel: Acetylene.

4.2.4 Oxidant: Air,

4.2.5 Type of flame: Oxidizing (fuel lean).

4.2.6 Background correction: Required.

REAGENTS
5.1 See Section 5.0 of Method 7000,
5.2 Preparation of standards:

5.2.1 Stock solutfon: Dissolve 1,599 g of lead nitrate, Pb(NO3),
(analytical reagent grade), in Type II water, acidify with 10 mL
redistilled HNO3, and dilute to 1 Tliter with Type II water, Alterna-
tively, procure a certified standard from a supplier and verify by
comparison with a second standard.

5.2.2 Prepare dflutions of the stock solution to be used as
calibration standards at the time of analysis. The calibration standards
should be prepared using the same type of acid and at the same
concentration as will result in the sample to be analyzed after
processing.
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6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING

6.1 See Chapter Three, Section 3.1.3, Sample Handling and Preservation.

7.0 PROCEDURE

7.1 Sample preparation: The procedures for preparation of the sample
are given in Chapter Three, Section 3.2.

7.2 See Method 7000, Paragraph 7.2, Direct Aspiration.

8.0 QUALITY CONTROL
8.1 See Section 8.0 of Method 7000.

9.0 METHOD PERFORMANCE

9.1 The performance characteristics for an aqueous sample free of
interferences are:

Optimum concentration range: 1-20 mg/L with a wavelength of 283.3 nm.
Sensitivity: 0.5 mg/L.
Detection 1imit: 0.1 mg/L.

9.2 For concentrations of lead below 0.2 mg/L, the furnace technique
(Method 7421) 1s recommended.

9.3 Precision and accuracy data are available in Method 239.1 of Methods
for Chemical Analysis of Water and Wastes.

9.4 The data shown in Table 1 were obtained from records of state and
contractor laboratories. The data are 1intended to show the precisfon of the
combined sample preparation and analysis method.

10.0 REFERENCES

1. Methods for Chemical Analysis of Water and Wastes, EPA-600/4-82-055,
December 1982, Method 239.1.

2. Gaskill, A., Compilation and Evaluation of RCRA Method Performance Data,
Work Assignment No. 2, EPA Contract No. 68-01-7075, September 1986.
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TABLE 1. METHOD PERFORMANCE DATA

Sample Preparation Laboratory
Matrix Method Replicates
Wastewater treatment sludge 3050 450, 404 ug/g
Emission control dust 3050 42,500, 63,600 ug/g
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METHOD 7740
SELENIUM (ATOMIC ABSORPTION, FURNACE TECHNIQUE)

1.0 SCOPE AND APPLICATION

1.1 Method 7740 1{s an atomic absorption procedure approved for
determining the concentration of selenium 1n wastes, mobility-procedure
extracts, soils, and ground water, All samples must be subjected to an
appropriate dissolution step prior to analysis.

2.0 SUMMARY OF METHOD

2.1 Prior to analysis by Method 7740, samples must be prepared {n order
to convert organic forms of selenium to inorganic forms, to minimize organic
interferences, and to convert samples to suitable solutions for analysis. The
sample-preparation procedure varies, depending on the sample matrix. Aqueous
samples are subjected to the acid-digestion procedure described 1in this

method. Sludge samples are prepared using the procedure described in Method
3050.

2.2 Following the appropriate dissolution of the sample, a representa-
tive aliquot is placed manually or by means of an automatic sampler into a
graphite tube furnace. The sample aliquot 1is then slowly evaporated to
dryness, charred (ashed), and atomized. The absorption of lamp radiation
during atomization will be proportional to the selenium concentration,

2.3 The typical detection limit for this method is 2 ug/L.

3.0 INTERFERENCES

3.1 Elemental selentum and many of 1{ts compounds are volatile;
therefore, samples may be subject to losses of selenium during sample
preparation. Spike samples and relevant standard reference materials should
be processed to determine if the chosen dissolution method is appropriate.

3.2 Likewise, caution must be employed during the selection of
temperature and times for the dry and char (ash) cycles. A nickel nitrate
solution must be added to all digestates prior to analysis to minimize
volatilization losses during drying and ashing.

3.3 In addition to the normal interferences experienced during graphite
furnace analysis, selenfum analysis can suffer from severe nonspecific
absorption and 1light scattering caused by matrix components during
atomization. Selenium analysis is particularly susceptible to these problems
because of its low analytical wavelength (196.0 nm). Simultaneous background
correction is required to avoid erroneously high results. High iron levels

can give overcorrection with deuterium background. Zeeman background
correction can be useful in this situation,
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3.4 If the analyte is not completely volatilized and removed from the
furnace during atomization, memory effects will occur. If this situation is
detected, the tube should be cleaned by operating the furnace at full power at
regular intervals in the analytical scheme.

3.5 Selenfum analysis suffers 1interference from chlorides (D800 mg/L)

and sulfate (D200 mg/L). The addition of nickel nitrate such that the final
concentration is 1% nickel will lessen this interference.

4.0 APPARATUS AND MATERIALS
4,1 250-mL Griffin beaker.

4.2 10-mL volumetric flasks.

4,3 Atomic absorption spectrophotometer: Single- or dual-channel,
single- or double-beam {instrument with a grating monochromator, photomulti-
plier detector, adjustable slits, a wavelength range of 190-800 nm, and
provisions for simultaneous background correction and interfacing with a
strip-chart recorder.

4.4 Selenium hollow cathode lamp, or electrodeless discharge lamp (EDL):
EDLs provide better sensitivity for the analysis of Se.

4.5 Graphite furnace: Any graphite furnace device with the appropriate
temperature and timing controls.

4.6 Strip-chart recorder: A recorder 1s strongly recommended for
furnace work so that there will be a permanent record and so that any problems
with the analysis, such as drift, incomplete atomization, losses during
charring, changes in sensitivity, etc., can easily be recognized.

4.7 Pipets: Microliter with disposable tips. Sizes can range from
5 to 1,000 uL, as required.

3.0 REAGENTS

5.1 ASTM Type II water (ASTM 01193): Water should be monitored for
impurities.

5.2 Concentrated nitric acid (HNO3): Acid should be analyzed to

determine Tevels of impurities. If a method blank made with the acid is {MDL,
the acid can be used.

5.3. Hydrogen peroxide (30%): Oxidant should be analyzed to determine

levels of Tmpurities. If a method blank made with the oxidant is {MDL, the
oxidant can be used.
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5.4 Selenium standard stock solution (1,000 mg/L): Either procure a
certified aqueous standard from a supplier and verify by comparison with a
second standard, or dissolve 0,3453 g of selenfous acid (actual assay 94.6%

HoSe03, analytical reagent grade) or equivalent in Type II water and dilute to
200 mL.

5.5 Nickel nitrate solution (5%): Dissolve 24.780 g of ACS reagent
grade Ni(NO3)2°:6H20 or equivalent in Type 1I water and dilute to 100 mL.

5.6 Nickel nitrate solution (1%): Dilute 20 mL of the 5% nickel nitrate
to 100 mL with Type II water.

5.7 Selenium working standards: Prepare dilutions of the stock solution
to be used as caiibration standards at the time of the analysis. Withdraw
appropriate aliguots of the stock solution, add 1 mL of concentrated HNO3,

2 mL of 30% Ho02, and 2 mL of the 5% nickel nitrate solution. Dilute to
100 mL with Type Il water.

5.8 Air: Cleaned and dried through a suitable filter to remove oil,
water, and other foreign substances. The source may be a compressor or a
cylinder of industrial-grade compressed air.

5.9 Hydrogen: Suitable for instrumental analysis.

6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING

6.1 All samples must have been collected using a sampling plan that
addresses the considerations discussed in Chapter Nine of this manual.

6.2 All sample containers must be prewashed with detergents, acids, and
Type 1I water., Plastic and glass containers are both suitable.

6.3 Special contafners (e.g., containers used for volatile organic

analysis) may have to be used {if very volatile selenium compounds are to be
analyzed.

6.4 Aqueous samples must be acidified to a pH of {2 with nitric acid.

6.5 Nonaqueous samples shall be refrigerated, when possible, and
analyzed as soon as possible.

7.0 PROCEDURE

7.1 Sample preparation: Aqueous samples should be prepared in the
manner described in Steps 7.1.1 to 7.1.3. Sludge-type samples should be
prepared according to Method 3050. The applicability of a sample-preparation

technique to a new matrix type must be demonstrated by analyzing spiked
samples and/or relevant standard reference materials.
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7.1.1 Transfer 100 mL of well-mixed sample to a 250-mL Griffin
beaker; add 2 mL of 30% H20» and sufficient concentrated HNO3 to result
in an acid concentration o% 1% (v/v). Heat for 1 hr at 95°C or until the
volume is slightly less than 50 mL.

7.1.2 Cool and bring back to 50 mL with Type II water.

7.1.3 Pipet 5 mL of this digested solution into a 10-mL volumetric
flask, add 1 mL of the 1% nickel nitrate solution, and dilute to 10 mL

with Type II water. The sample 1s now ready for injection into the
furnace.

7.2 The 196,0-nm wavelength 1ine and a background correction system must

be employed. Foilow the manufacturer's suggestions for all other spectropho-
tometer parameters,

7.3 Furnace parameters suggested by the manufacturer should be employed
as guidelines. Because temperature-sensing mechanisms and temperature
controllers can vary between instruments or with time, the validity of the
furnace parameters must be periodicaily confirmed by systematically altering
the furnace parameters while analyzing a standard. In this manner, losses of
analyte due to overly high temperature settings or losses in sensitivity due
to less than optimum settings can be minimized. Similar verification of
furnace parameters may be required for complex sample matrices,

7.4 Inject a measured ul-aliquot of sample into the furnace and atomize.
If the concentration found is greater than the highest standard, the sample
should be diluted in the same acid matrix and reanalyzed. The use of multiple
injections can improve accuracy and help detect furnace pipetting errors.

7.5 Analyze all EP extracts, all samples analyzed as part of a delisting

petition, and all samples that suffer from matrix interferences by the method
of standard additions.

7.6 Run a check standard after approximately every 10 sample injectfions.
Standards are run in part to monitor the 1ife and performance of the graphite
tube, Lack of reproducibility or significant change 1in the signal for the
standard indicates that the tube should be replaced.

7.7 Duplicates, spiked samples, and check standards should be analyzed
every 20 samples.

7.8 Calculate metal concentratfions: (1) by the method of standard
additions, (2) from a calibration curve, or (3) directly from the instrument's

concentration read-out. All dilution or concentration factors must be taken
into account.
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8.0 QUALITY CONTROL

8.1 Al}- quality control data should be maintained and available for easy
reference or inspection.

8.2 Calibration curves must be composed of a minimum of a blank and

three standards. A calibration curve should be made for every hour of
continuous sample analysis.

8.3 Dilute samples 1if they are more concentrated than the highest
standard or if they fall on the plateau of a calibration curve.

8.4 Employ a minimum of one blank per sample batch to determine if
contamination or any memory effects are occurring.

8.5 Verify calibration with an 1independently prepared check standard
every 15 samples,

8.6 Run one spike dupiicate sample for every 10 samples. A duplicate

sample 1is a sampie brought through the entire sample preparation and
analytical process.

8.7 The method of standard additions (see Method 7000, Section 8.7)
shall be used for the analysis of all EP extracts, on all analyses submitted

as part of a delisting petition, and whenever a new sample matrix is being
analyzed.

9.0 METHOD PERFORMANCE

9.1 Precision and accuracy data are available in Method 270.2 of Methods
for Chemical Analysis of Water and Wastes.

9.2 The data shown in Table 1 were obtained from records of state and
contractor laboratortes. The data are intended to show the precision of the
combined samplie preparation and analysis method.

10.0 REFERENCES

1. Methods for Chemical Analysis of Water and Wastes, EPA-600/4-82-055,
December 1982, Method 270.2.

2. Gaskill, A., Compilation and Evaluation of RCRA Method Performance Data,
Work Assignment No. 2, EPA Contract No. 68-01-7075, September 1986.
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TABLE 1. METHOD PERFORMANCE DATA

Sample Preparation Laboratory
Matrix Method Replicates
Emission control dust 3050 14, 11 ug/g
7740 - 6

Revision

0
Date September 1986




METHOD 7740
SELENIUM (ATOMIC ABSORPTION. FURNACE METHOO)

Start

7.1

Tyoe af IIMDI;\\\
for sampls
preparation

Sludge-type
sanples

Aqueous
samples

7.1.1] Transter 7.1
portion
of sampla to
beaker; add 30X Prepare sample
H302 anag conc. according to
HNO3! hest Methoo 3050

7.1.8

Cool); bring teo
volume

7.1.3 Plpet

digested
solution
inty flask! add
nickel nitrate
solution; glluts

7740 - 7

Revision 0
Date September 1986




7.2

St 1nstrumenc
parameters

7.3

Periodically
chack validity
of furnace
parameters

7.4

Inject sample
into furnace:
atomize

7.4

Is
concentsration
>» highest
standara?

Yas

METHQO 7740

SELENIUM (ATOMIC ABSSQRPTION, FURNACE METHOO)

{Cont tnued)

7.4

O1llute samplse
and resnslyzas

I

7740 - 8

Revision

7.5
Analyze
by methoda of
standard
addition
7.6
Run

check standard
atter 10 sample
injections

7.7 {Routinely
sneslyzs

duplicstes,
Spikeo samples,

and check

standsrds

7.8

‘'Calculate metal

conceantrations

Stop

0
Date September 1986




METHOD 7760
SILVER (ATOMIC ABSORPTION, DIRECT ASPIRATON)

1.0 SCOPE AND APPLICATION

1.1 Method 7760 1s an atomic absorption procedure approved for determin-
ing the concentration of silver in wastes, mobility procedure extracts, solls,

and ground water. All samples must be subjected to an appropriate dissolution
step prior to analysis.

2.0 SUMMARY OF METHOD

2.1 Prior to analysis by Method 7760, samples must be prepared for
direct aspiration. The method of sample preparation will vary according to

the sample matrix. Aqueous samples are subjected to the acid-digestion
procedure described in this method.

2.2 Following the appropriate dissolution of the sample, a represen-
tative aliquot is aspirated into an air/acetylene flame. The resulting
absorption of hollow cathode radiation will be proportional to the siiver
concentration. Background correction must be employed for all analyses.

2.3 The typical detection limit for this method is 0.01 mg/L; typical
sensitivity is 0.06 mg/L.

3.0 INTERFERENCES

3.1 Background correction 1s required because nonspecific absorption and
l1ight scattering may occur at the analytical wavelength.

3.2 Stilver nitrate solutions are light-sensitive and have the tendency

to plate out on container walls. Thus silver standards should be stored in
brown bottles.

3.3 Silver chloride is insoluble; therefore, hydrochloric acid should be
avoided unless the silver is already in solution as a chloride complex.

3.4 Samples and standards should be monitored for viscosity differences
that may alter the aspiration rate.

4.0 APPARATUS AND MATERIALS

4,1 Atomic absorption spectrophotometer: Single- or dual-channel,
single- or double-beam {nstrument with a grating monochromator,

photomultipiier detector, adjustable slits, and provisions for background
correction.
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4,2 Silver hollow cathode lamp.

4,3 Strip-chart recorder (optional).

5.0 REAGENTS

5,1 ASTM Type II water (ASTM D1193): Water should be monitored for
impurities. '

5.2 Concentrated nftric acid (HNO3): Acid should be analyzed to

determine levels of {impurities. If impurities are detected, all analyses
should be blank-corrected.

5.3 Concentrated ammonium hydroxide (NH40H): Base should be analyzed to

determine levels of {impurities. It 1impurities are detected, all analyses
should be blank-corrected.

5.4 Silver standard stock solution (1,000 mg/L): Either procure a
certified aqueous standard from a supplier and verify by comparison with a
second standard, or dissolve 0.7874 ¢ anhydrous silver nitrate (AgNO3),
analytical reagent grade, in Type II water. Add 5 mL concentrated HNO3 and
bring to volume in a 500-mL volumetric flask (1 mL = 1 mg Ag).

5.5 Silver working standards: These standards should be prepared with
nitric acid and at the same concentrations as the analytical solution.

5.6 lodine solution, 1 N: Dissoive 20 g potassium ijodide {(KI),
analytical reagent grade, in 50 mL Type II water. Add 12.7 g jodine (I),
analytical reagent grade, and dilute to 100 mL. Place in a brown bottle.

5.7 Cyanogen fodide solutfon: To 50 mL Type II water add 4.0 mL
concentrated NHaOH, 6.5 g KCN, and 5.0 mL of fodine solution. Mix and dflute
to 100 mL with Type II water. Do not keep longer than 2 wk.

CAUTION: This reagent cannot be mixed with any acid solutions because

toxic hydrogen cyanide will be produced.

5.8 Afr: Cleaned and dried through a suitable filter to remove oil,
water, and other foreign substances.  The source may be a compressor or a
¢ylinder of {ndustrial-grade compressed air,

5.9 Acetylene: Should be of high purity. Acetone, which is usually
present in acetylene cylinders, can be prevented from entering and affecting

flame conditions by replacing the cylinder before the pressure has fallen to
50 psig.

6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING

6.1 All samples must have been collected using a sampiing plan that
addresses the considerations discussed in Chapter Nine of this manual.
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6.2 A1l sample containers must be prewashed with detergents, acids, and
Type 11 water. Plastic and glass containers are both suitable.

6.3 Aqueous samples must be acidified to a pH <2 with nitric acid.

6.4 When possible, standards and samples should be stored in the dark
and in brown bottles.

6.5 Nonaqueous samples shall be refrigerated, when possible, "and
analyzed as soon as possible.

7.0 PROCEDURE

7.1 Sample preparation: Aqueous samples should be prepared according to
Paragraphs 7.2 and 7.3, The applicability of a sample-preparation technique

to a new matrix type must be demonstrated by analyzing spiked samples and/or
relevant standard reference materials.

7.2 Preparation of agueous samples:

7.2.1 Transfer a representative aliquot of the well-mixed sample to

a Griffin beaker and add 3 mlL of concentrated HNO3. Cover the beaker

with a watch glass. Place the beaker on a hot plate and cautiously

evaporate to near dryness, making certain that the sample does not boil.

D0 NOT BAKE. Cool the beaker and add another 3-mL portion of

concentrated HNO3. Re-cover the beaker with a watch glass and return to

the hot plate. Increase the temperature of the hot plate so that a

gentle reflux action occurs.

NOTE: If the sample contains thiosulfates, this step may result in
splatter of sample out of the beaker as the sample approaches
dryness. This has been vreported to occur with certain
photographic types of samples.

7.2.2 Continue heating, adding additional acid, as necessary, until
the digestion is complete (generally indicated when the digestate is
1ight in color or does not change in appearance with continued
refluxing). Again, evaporate to near dryness and cool the beaker. Add a
small quantity of HNOE so that the final dilution contains 0.5% (v/v)

er

HNO3 and warm the bea to dissolve any precipitate or residue resulting
from evaporation.

7.2.3 Wash down the beaker walls and watch glass with Type II water
and, when necessary, filter the sample to remove silicates and other
insoluble material that could clog the nebulizer, Adjust the volume to
some predetermined value based on the expected metal concentrations. The
sample 1s now ready for analysis.
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7.3 If plating out of AgCl is suspected, the precipitate can be
redissolved by adding cyanogen jodide to the sample.
CAUTION: This can be done only after digestion to prevent formation of
toxic cyanide under acid conditions.
If cyanogen iodide addition to the sample i§s necessary, then the standards
must be treated in the same manner,
CAUTION: Cyanogen fodide must not be added to the acidified silver
standards.
New standards must be made, as directed in Paragraphs 5.4 and 5.5, except that
the acid addition step must be omitted. Transfer 10 mL of stock solution to a
small beaker. Add Type Il water to make about 80 mL. Make the solution basic
(pH above 7) with ammonium hydroxide. Rinse the pH meter electrodes into the
solution with Type II water., Add 1 mL cyanogen fodide and allow to stand 1

hr. Transfer quantitatively to a 100-mL volumetric flask and bring to volume
with Type 11 water.

7.4 The 328.1-nm wavelength line and background correction shall be
employed.

7.5 An oxidizing air-acetylene flame shall be used.

7.6 Follow the manufacturer's operating instructfons for all other
spectrophotometer parameters. -

7.7 Either (1) run a series of silver standards and construct a
calibration curve by plotting the concentrations of the standards against the
absorbances, or (2) for the method of standard additions, plot added
concentration versus absorbance. For instruments that read directly in
concentration, set the curve corrector to read out the proper concentration.

7.8 Analyze all EP extracts, all samples analyzed as part of a deiisting

petition, and all samples that suffer from matrix interferences by the method
of standard additions.

7.9 Duplicates, spiked samples, and check standards should be routinely
analyzed.

7.10 Calculate metal concentrations: (1) by the method of standard
additions, (2) from a calibration curve, or (3) directly from the instrument’s

concentration read-out. All dilution or concentration factors must be taken
inte account.

8.0 QUALITY CONTROL

8.1 All quality control data should be maintained and available for easy
reference or tnspection.

8.2 Calibration curves must he composed of a minimum of a blank and
three standards. A calibration curve should be made for every hour of
continuous sample analysis.
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8.3 Dilute samples 1if they are more concentrated than the highest
standard or {f they fall on the plateau of a calibration curve.

8.4 Employ a minimum of one blank per sample batch to determine if
contamination or any memory effects are cccurring.

8.5 Verify calibration with an independently prepared check standard
every 15 samples.

8.6 Run one spike duplicate sample for every 10 samples. A duplicate
sample 1is a sample brought through the entire sample preparation and
analytical process.

8.7 The method of standard additions (see Method 7000, Section 8.7)
shall be used for the analysis of all EP extracts, on all analyses submitted

as part of a delisting petition, and whenever a new sample matrix is being
analyzed.

9.0 METHOD PERFORMANCE

9,1 Precision and accuracy data are available in Method 272.1 of Methods
for Chemical Analysis of Water and Wastes.

9.2 The data shown in Table 1 were obtained from records of state and
contractor laboratories. The data are intended to show the precision of the
combined sample preparation and analysis method.

10.0 REFERENCES

1. Methods for Chemical Analysis of Water and Wastes, EPA-600/4-82-055,
December 1982, Method 272.1.

2. Gaskill, A., Compflation and Evaluation of RCRA Method Performance Data,
Work Assignment No. 2, EPA Contract No. 68-01-7075, September 1986.
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TABLE 1. METHOD PERFORMANCE DATA

Sample Preparatioh Laboratory
Matrix Method Replicates
Wastewater treatment sludge 3050 2.3, 1.6 ug/g
Em